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IN A TEXTILE MILL, this 20-in. Elliott cartridge 
type desuperheater takes superheated steam ex- 
tracted from the turbine of a turbine-generator 
unit removes the superheat, and delivers the 
steam for process and for plant heating. This 
desuperheater is rated at 62,000 Ib. of steam per 
hour, 30 Ib. pressure, 575 deg. F. in and 335 deg. 
F. out. Photo shows unit complete with reducing 
valve, pressure regulator and temperature control. 





IN MARINE POWER PLANTS, these Elliott de- 
superheaters will serve oil tankers, reducing steam 


temperature in lines adjacent to highly volatile 
petroleym products. This reduction is from 700 to 
about 500 deg. F., well below flash point of the 
tanker’s cargo. 








CLOSE-UP OF ELLIOTT DESUPERHEATER in 
power plant service, showing pressure regulator, 
and illustrating the compactness of the typical 
installation. Elliott engineers, expert in desuper- 
heating, are glad to discuss your problem. 











IN PHILADELPHIA ELECTRIC COMPANY’S 
CHESTER STATION, this 16-in. Elliott self-cleaning 
strainer clears water for cooling bearings. A small 
proportion of the incoming water is used to back- 
flush strainer sections blanked off in turn, taking 
out foreign substances and restoring the section 
to duty again. These units have been eminently 
successful in very many installations giving non- 
stop service with practically no maintenance. 





IN A PUBLIC UTILITY STATION, this 
Elliott 16-in. twin strainer gives constant 
service. The only attention required is 
occasional shifting of the straining load 
from a fouled cylinder to its clean twin. 
The fouled basket is then removed and 
dumped. Thousands of these strainers in 
all sizes, as well as single strainers of 
equally sturdy design, have built for Elliott 
the reputation of “Strainer Headquarters.” 
If you have a strainer problem, let us 
talk it over, 


LLIOTT COMPANY fiers rdey intrmneinat cities 


A-288 











ow off the secret list, 30-ton steam 
N boilers of this mew type are re- 
vealed as powering important units of 
the Navy’s anti-sub fleet. In each vessel, 
two boilers team up to generate high- 
pressure steam for the turbine drive. 
Efficient steam turbine operation 
whether on land or sea depends in large 
measure on efficient lubrication . . . the 
kind you get with Texaco Regal Oils 
(R & O). 
Texaco Regal Oils (R & O) — a new 
high in preventing rust and oxidation — 
keep steam turbine systems clean, bear- 
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New Sea-Going POWER PRODUCER § 


ing temperatures normal, governor ac- 
tion smooth and sensitive. These oils 
free themselves rapidly from air and 
water, are highly resistant to gum for- 
mation and sludging. 

Texaco lubricants have proved so ef- 
fective in service they are definitely pre- 
ferred in many fields, a few of which are 
listed at the right. 

Texaco Lubrication Engineering Ser- 
vice is available to you through more 
than 2300 Texaco distributing points in 
the 48 States. The Texas Company, 135 
East 42nd Street, New York 17, N. Y. 


TUNE IN THE TEXACO STAR THEATRE EVERY SUNDAY NIGHT—CBS ‘%* HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROM 








THEY PREFER TEXACO 


* More buses, more bus lines and more 
bus-miles are lubricated with Texaco 
than with any other brand. 


* More stationary Diesel horsepower in 
the U. S. is lubricated with Texaco than 
with any other brand. 


x More Diesel horsepower on stream- 
lined trains in the U. S. is lubricated with 
Texaco than with all other brands com- 
bined. 


*% More locomotives and railroad cars in 
the U. S. are lubricated with Texaco than 
with any other brand. 


% More revenue airline miles in the 
U. S. are flown with Texaco than with 
any other brand. 
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EPARTMENT OF LIBERAL EDUCATION in 

the House Organs in 15 Minutes a Day!—Oil Is 
Made to Bounce, well illustrated story of how the new 
butadiene plant at Port Neches went “on stream” in time 
for the invasion; Freeze It and Keep It, a story of the 
quick freeze and locker storage industry; also a most 
annoying brain-tangler in the problem department 
headed Mentalnastics; The Power Specialist, July- 
August, 1944; Johns-Manville * * * Petroleum Refining 
Developments for War Needs by Gustav Egloff, illus- 
trated with many flow diagrams of the fundamental 
processes; Valve World, July, 1944; Crane Co. * * * 
Tactics Tailor-Made, an illustrated account of the work 
at The Army Air Force Tactical Center at Orlando, 
Fla.; Doing Fine,—Thank Upjohn, describing how pills, 
penicillin and blood serum are produced; Wings for 
Johnny Citizen, how you are going to fly “private” some 
day; Shell Progress, July-August, 1944; Shell Oil Co., Inc. 


EMEMBER that old 1912 Cadillac automobile 
engine with the copper water jacket? Many engi- 
neers have said that was one of the best engines ever 
made. Well, copper-jacket air-cooling for internal com- 
bustion engines is a development you may see more of. 
Copper jacketing apparently has something to do with 
producing more even heat dissipation from the cylinder 
walls. Harry Sparkes, an old racing-car enthusiast, has 
been working on it for years and has now succeeded in 
welding a copper jacket to an engine cylinder. A Sparkes 
engine was reported to be in production by David O. 
Woodbury in Collier’s. It was for military use but 
Sparkes promises a vertical pancake automobile engine 
for streamlining into the front cowling operating at high 
temperature and efficiency and a 50-lb electric generator 
set to be used for camping, driving a small boat through 
an electric motor, etc. The Sparkes method may also be 
useful in cooling brake shoes. 


6c O MACHINE has ever been produced that can 

equal the direct acting steam pump in the essen- 
tial qualities of flexibility, simplicity, reliability and low 
cost.” That statement, credited to a prominent hydraulic 
engineer, introduces a fine paper on Direct Acting Steam 
Pumps by Darwin F. Schaub included in the Engineering 
Papers, 4th Annual Contest, just published by the 
Hydraulic Institute, 90 West Street, New York 6. The 
papers also include Special Operating Conditions of 
Centrifugal Pumps by A. J. Stepanoff; A Common 
Language for Hydraulic Engineers by Chas. J. Tullo; 
Critical Speed by Alexander Brkich; Effect of Entrained 
or Dissolved Gas on Rotary Pump Performance by 
Morgan B. Sennett. ' 


Hy HE DANGER that the human race may some day 
be engulfed and extinguished in a sea of little pieces 
of paper with figures on them (most of which mean 
nothing) has often been mentioned here. But it appears 
a little more remote since the recent paper salvage drive. 
The New York Herald reports that the New York Cen- 
tral Railroad went through its “dead” files (an art in 
itself, determining when a file is “dead”) and cast 139 
tons of out-dated correspondence from it into the paper 
drive. Leave us all go and do likewise! as Archie would 
say, so that nobody won't bandage our name. 


SUBSTITUTE for structural steel columns that is 

stronger and cheaper than steel, as light as alumi- 
num and composed chiefly of concrete, has been tested 
successfully at the Northwestern Technological Institute, 
it has been announced by the Institute. The substitute 
is the idea of Professor George A. Maney, chairman of 
the department of civil engineering, and was developed 
under his direction as a part of the War Production 
Board’s research program to discover new materials and 
designs to reduce the use of scarce materials. Maurice 
Lagaard, assistant professor of civil engineering, con- 
ducted the tests and designed a proposed plant for mass 
production. The unit, for use in construction of build- 
ings, bridges and special foundations, is composed of 
highly compressed concrete stronger than any produced 
heretofore, encased in a spiral of steel wiring. It is esti- 
mated that it can be produced at about one-third the 
cost of steel. Maney said that the column, by reducing 
the need for steel in building construction, can conserve 
the United States’ natural resources of iron ore, and 
may prove extremely valuable as a building material in 
the reconstruction of wartorn areas where steel is scarce. 
The French Committee for the Restoration of France 
has expressed strong interest in the invention. The 
unprecedented strength of the concrete was obtained by 
compressing the concrete and reducing the amount of 
water used in mixing it. Only one gallon of water per 
sack of cement was used, compared to 5 to 8 gal in 
ordinary concrete. The reduction of water was made 
possible through a special method of compaction which 
includes vibrating the concrete while it is damp. One 
test model of the column, which in actual building con- 
struction will be 8 to 10 ft long, is 1 ft long and about 
5 in. in diameter. The concrete core withstood 83,000 
psi, compared with the 60,000 psi maximum of a solid 
steel column of identical size. The column is constructed 
by placing a thin metal lining inside a spiral of steel 
wire and filling this with the specially compacted con- 
crete. A steel plunger is used to compress the concrete 
from one end until it is firm. This initial compression— 
10,000 to 20,000 psi—is a main source of the unit's great 
strength in that it contributes to the strength of the 
concrete and at the same time puts the steel spiral under 
tension which is maintained by the concrete when it 
hardens. 


OULD YOU REACH for the Bromo-Seltzer if 

you saw a steam locomotive puffing down the track 
with a pantograph collector raised overhead to contact 
a trolley wire and no coal in the tender? Hadn’t the guy 
better make uv his mind? Well, in Switzerland, if ‘you 
were there, you might see a couple of such strange gim- 
micks. They are regular steam locomotives for which 
the steam is generated in electric steam evaporators drain- 
ing power from the trolley wire. These evaporators were 
installed beside the regular boiler; the two could generate 
in combination if desired. The answer? The Swiss have 
beaucoup electric power from hydroelectric plants but, 
during the war, materials and coal were hard to get. 
Hence, the electric steam locomotive. They were so 
successful, reports the Locomotive, that others may be 
converted. 
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UTOMOTIVE ENGINEERS now are too busy 
with the production of war material to bother with 
advanced designs. Immediate post-war demand will be 
for modified 1942 models—in a hurry. The public 
accepts revolutionary automotive engineering and de- 
sign slowly and in mild doses. Any automobile even 
bordering upon the revolutionary must be a post-post- 
war model, said Brooks Stevens, industrial designer, 
of Milwaukee, Wis., before a recent SAE meeting. 
That’s the story being dinned into the ears of America 
these days. We wonder how much fear there is in it— 
fear that while all the old established automobile build- 
ers are preparing to build 1942 models, some produc- 
tion genius, who never was in the automobile business 
before, and has no dead hand of invested capital and 
tradition upon him, will find that the cheapest and 
quickest way for him to build a new type car will be to 
use the new knowledge of the plastics, petroleum, 
chemical and aviation industries, and start right from 
scratch? The automobile industry is always talking 
about the “sound” designs of the 1930-40 period. But 
many engineers outside the industry don’t agree that 
. automobile design is “sound.” They say most of it is 
based on “salesman’s” engineering rather than on “engi- 
neer’s” engineering. As evidence, they cite Mr. Stevens’ 
remark that the “gold-fish” bowl body is out because 
the wife prone to dent fenders couldn’t get the marks 
removed before her husband discovered them. They 
say that the country has been engineering-minded and 
quality-minded for war so long that it is going to laugh 
at many of the sales arguments it formerly accepted. 
We don’t know, but—could be. It’s important because 
the automobile, for better or worse, has been woven 
into the fabric of both our business and social lives. 


FTER A COAL MINE has been stripped of the 

coal that may be obtained economically, the mine 
may still have great value, as Russia has demonstrated. 
In Russia, avers The Ohmite News, these mines are set 
on fire and the gas produced by the incomplete combus- 
tion is mixed with steam to manufacture producer gas, 
which is used for industrial processes and heating pur- 
poses. 


S PEAKING of the post-war refrigerator, as we were 
in August Front Lines, have you seen the new ideas 
for drawer-type refrigerators? This type has been used 
quite successfully on small yachts where space is at a 
premium. It lends itself well to an idea for a complete 
kitchen unit, as described in detail in an article Trends 
in Modern Refrigerator Design by James J. Corey in 
the August issue of Refrigerating Engineering. Such 
kitchen improvements may well be, as Frank Lloyd 
Wright has pointed out (See Front Lines, August), 
about all we will get in housing developments for some 
time, despite the tremendous need for improved hous- 
ing over the entire country. 


M OTORS FOR heavy caliber rocket shells of the 
4 new type used on Allied invasion barges have 
been in secret assembly line production for several 
months in the Detroit plant of Nash-Kelvinator. The 
deadly jet-propelled rockets, dubbed “super-bazookas,” 
are mounted on landing barges and provide a fierce con- 
centration of fire power used to shell enemy shore instal- 
lations. The new rockets are much larger than the earlier 
“bazooka” projectile used so effectively by Allied troops 
as tank busters. Nash-Kelvinator’s war production pro- 
gram also includes 2000-hp two-stage supercharged Pratt 
& Whitney engines, Hamilton standard hydromatic pro- 
pellers, propeller governors, and parts for jeeps, trucks, 


submarines and ships. The company is also readying 
facilities for the production of Sikorsky R-6 helicopters. 


W HEN YOU ask yourself how we are going to 

provide post-war jobs for eight or ten million 
more people than in 1939 or 1940, in face of the fact 
that both industry and agriculture can produce more 
with fewer man-hours, look again with a very suspicious 
eye at all the statistics. (You already know what we 
think they are one of the three forms of.) Everybody 
talking about employment after the war seems to be 
giving the impression that the additional jobs should be 
in industry—in production. But how can this be if 
they’re not needed? It can’t be. But there will be a 
place where they are needed—in the service industries, 
that accelerate the consumption of the things we can 
produce so copiously and efficiently. While there will be 
some entirely new production industries—plastics or 
synthetic rubber, for example—the field for new service 
industries will be tremendous. New laundries, gasoline 
service stations, hotels, restaurants, electrical shops, radio 
service shops, photographic shops by the thousands are 
what we really need, not more factory hands to make 
more laundry equipment or more radios. Let’s get out 
of our heads right now the idea that we must convert 
our war factories all to peace production in order to 
have jobs enough to go around, Sure, for prosperity we 
ought to have a total of fifty or fifty-five million people 
employed. But by what divine decree do they have to 
be employed in production? Is not a housewife keeping 
a home valuable to society? Isn’t she employed? Where 
did we get this idea that there is something sacred about 
a “producer,” something parasitic about a professor or 
an orchestra conductor? Horse-feathers! Fisher and 
Clark, economists, can prove to you that in the most 
advanced and civilized economies, the proportion of 
people in the service industries increases at the expense 
of both farming and industry. So look again carefully 
at the statistics and stop worrying about how those fifty- 
five million jobs are going to be found in industry. 
They’re not; anybody who tells you that by proper 
planning they can be made available is, to put it very 
mildly, heading towards a dangerous conclusion. But 
they can be provided if we remember that the products 
of industry must be used up. 


ON’T LOOK NOW—but soon you may be looking 
at photographic prints that are not images in black 
and white but images in terms of polarization of light, 
the result being an impression of depth in three dimen- 
sions unobtainable by other means. The picture is called 
a vectograph. Stereoscopy was an attempt to reproduce 
depth as felt by human vision. It was revived early in the 
war for military training and photographic purposes but 
when the scientists really got to work on it they devel- 
oped many new angles. E. H. Land developed a polarizer 
that has revitalized the stereoscopic field. Pictures are 
projected by polarized light in such a way that there are 
two pictures in the same place at the same time without 
interference. The vectograph can be projected by ordi- 
nary projection equipment and can be printed. Its value 
in illustrating mechanisms, giving a third-dimensional 
depth, should be great. In future teaching of technical 
subjects, whether in the classroom or in technical books 
and magazines, you will probably see more of it in the 
future. Those who heard John T. Rule, Chairman of 
the Section of Graphics of Massachusetts Institute of 
Technology, discuss the subject and demonstrate his 
vectograph slides at the June, 1944 ASME meeting in 
Pittsburgh will tell you that here is a development of the 
highest importance to engineering education. 
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UNUSUAL FEATURES 


7 Close fitting wedge guides welded 
to body after seat rings and wedge 
are located to assure perfect alignment 
and eliminate unnecessary wear-produc- 
ing drag of wedge across seating faces. 
2 Perfectly positioned hard surfaced 
seats, integral with body. 
3 Simple yoke construction with ball 
. bearing operation even in medium 
sizes, EValized surfaces where abrasion 
is a problem, and no superfluous parts. 
g One piece bonnet for absolute align- 
_ment, easy operation, minimized 
maintenance. 


VALY 


YOUR POST-WAR 
GATE VALVE 


IS READY... @ 


ERE is a valve that is tighter and 

stays tighter than you thought a 
gate valve could—a post-war valve 
development ready now! 

Forty years a producer of steel valves 
for difficult operating conditions, 
Edward is now building cast steel gate 
valves for the first time. These valves 
are available in many sizes and pres- 
sure classes for immediate shipment! 

Flow is straight through and unob- 
structed, yet globe valve tightness is 
achieved through fundamental differ- 
ences in design. Specially developed 
testing methods prevent any Edward 
gate valve passing test unless both 
faces, not just one, are absolutely 
drop tight simultaneously. 


CATALOG READY 


Just off the press! Catalog 12-E1 with 
illustrations, dimensions and descrip- 
tions of Edward cast steel gate valves 
for 150 to 3600 lb service. Write for 
your copy. 
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THE UNIT TANDEM 





Yarway’s Finest Blow-Off Valve 


Yarway Unit Tandems are built for pressures 
up to 2500 lb. Combining a Hard-Seat and 
a Scatless valve in a single one-piece forged 
steel body, this Tandem provides the advan- 
tages of both designs — for blowing and for 
sealing — in a compact, rugged unit. 


Outside sealing valve is the famous Yarway 
Seatless design which has no seat to score, 


for the Highest Pressure Service 
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ee. 


Rcemy 


Pi 


wear and leak. This valve is always opened 
first and closed last, maintaining a tight 
seal at all times. 


Inside (next to boiler) blowing valve is 
the Yarway Hard-Seat Valve which utilizes 
special alloys and unique construction fea- 
tures to reduce materially normal wear in 
this type of valve. ‘ 
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A Quarter Century of Product Development 


Years of service in the high pressure 
plants of leading Utilities and Industrials 
have proved the soundness of design and 
metallurgy of the Yarway Unit Tandem. 


Such records as—‘‘3000 blows at more 
than 1300 lb pressure, without replace- 
ment of a single part or repairs of any 
nature’’—have made this Tandem the 
outstanding preference for high pres- 
sure service, today. 


Good boiler engineering demands equally 
sound engineering in the accessories 


that become part of it. It is not only 
protection for your investment, but cheap 
insurance against trouble and expense. 
The reason why most people specify 
Yarway Blow-Off Valves. 


What are your draining or blow-down 
requirements? Write for Catalog. Sec- 
tion B-431 for pressures up ‘to 2500 Ib; 
Section B-424 for lower pressures. 


YARNALL-WARING COMPANY 
114 Mermaid Ave., Phila. 18, Pa. 





BLOW-OFF VALVES 


Why successful 


What goes on inside many of America’s poilers is 
revealed to Hail chemists through these samples of 
boiler water. Careful periodic analyses by Hall Labo- 
ratories, in conjunction with simplified control 
analyses made regularly py the plant personnel, assure 
the proper water treatment to keep these plants in 
continuous operation yeat after year. 
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|| boiler operation is an 


signee began in water conditioning serv- 
ice when a group of Hall chemists started the 
research into what goes on inside a boiler. At that 
time power plant operators were at the mercy of 
scale, corrosion, carryover and embrittlement. 

To this’ simple, and now clearly obvious ap-, 

roach to the problems of boiler water condition- 
ing, which Hall Laboratories follow as vigorously 
today as they did twenty years ago, the entire steam 
power world is indebted. One by one the mysteries 
surrounding the effects of steam under high pres- 
sures and high temperatures have been solved. On 
learning the causes the road was cleared for finding 
the remedies. 

Out of this knowledge and experience has come 
the best system ever devised for keeping a boiler 
out of trouble arising from water—THE HALL SyYs- 
TEM OF PREVENTIVE CARE. Operated within your 
own plant, by your own personnel under direct 
Hall field supervision, it effectively eliminates 
unscheduled outages which owe their origin to 
scale, corrosion, embrittlement and carryover. 

Today, in many of the country’s leading power 
plants, Hall preventive care is as much a part of 
their operating system as the very boilers in which 
it is employed. The reason is plain. It brings re- 
sults. They have the comforting assurance that 
behind it is the world’s most authoritative source 
for the solution of water conditioning problems. 

You can probably remember the time when the 
only clean boiler was a new one. Today, through 
Hall preventive care, countless veteran boilers are 
contributing mightily to war production. May we 
give you further facts about this service? 


HALL LABORATORIES, INC., Hagan Building, Pittsburgh 30, Pa. 


A Subsidiary of Hagan Corporation 


HAGAN 
HALL 
BUROMIN | 


CALGON “iH ALL 


of VE Le 


Water samples are accurately 
checked to see that oil: con- 
tent is being kept to an abso- 
lute minimum. 


Hall Sewicein a Nutshell 


At your immediate disposal are placed the technical 
knowledge and facilities of the pioneering leaders in sci- 
entific boiler water conditioning. In addition, with your 
full cooperation, Hall Servi¢e: 


1. Minimizes boiler outages caused by water 





2. Helps maintain highest efficiency. 
Establishes non-embrittling water 
4. Minimizes carryover. 
Prevents corrosion in 
6. Prevents deposition in water lines and cooling systems. 
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equipment. 
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RotoGrate is a CONTINUOUSLY CLEANING 
spreader stoker with a FORWARD MOVING 
GRATE that permits higher burning rates with 
fuels of either high or low ash content. 
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’ JENERAL MOTORS BUILDING e¢ DETROIT 2, MICHIGAN 


orks at.Monroe, Michigan e District Offices in Principal Cities e Built in Canada at London, folticlale 
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RENEWABLE LINERS 
AND PLATES? 


JUDGE THE SELECTION OF FUEL FIRING 
EQUIPMENT BY THESE TWELVE POINTS 


HE ABRASIVE ACTION of tightly com- 
= coal passing through any 
stoker feeding mechanism subjects the 
ram box and throat to severe punishment. 


Because of this condition, Taylor Stoker 
design calls for renewable liners of the 
ram box and renewable wearing plates of 
the side plate brackets. These liners and 
plates are comparatively small, easy-to- 
install sections that add to the reliability 
of the feeding mechanism. They also cut 
to a minimum the time and material cost 
of replacements. 


Taylor renewable liners and plates, like 
many features of the Taylor Stoker, con- 
tribute to greater overall economy of steam 
generation. Such engineering once again 
shows the importance of experience that 
has been specialized on the development of 
stokers and that utilizes many decades of 
knowledge of Stoker operation. 


A-E-CO TAYLOR STOKERS 
LO-HED HOISTS ¢ HELE-SHAW FLUID POWER 
MARINE DECK AUXILIARIES 


1. RELIABILITY—the ability to operate with 
minimum outage and minimum standby 
equipment. 


2. CAPACITY—the ability to provide ade- 
quate prime capacity ratings, with sufficient 
reserve capacity for emergencies, 


3. MAINTENANCE—the ability to operate 
continuously with minimum repair costs. 


4. FLEXIBILITY—the ability to follow the 
steam demand upward or downward. . . 
quickly and without sacrificing efficiency. 


5. EFFICIENCY—the proved dollar effi- 
ciency (total cost of steam production) as 
shown by actual performance in similar 
installations. 


6. OPERATION—the ability to operate con- 
tinuously, the number and type of opera- 
tions required, the ease of combustion 
adjustments, etc. 


7. ADAPTABILITY —the ability to meet spe- 
cial and limiting conditions, present and 


future—structural limitations, utilization of 
present equipment, growth and change of 
power service demands. 


8. FUEL FLEXIBILITY —the ability to burn 
efficiently and easily fuels from manysources 
having widely varying characteristics. 


9. REFUSE DISPOSAL—the ability to eco- 
nomically eliminate ash or refuse and the 
opportunities of disposal at low cost, no 
cost, or profit. 


10. STACK DISCHARGE—the practical 
elimination of “smoke nuisance” without 
special equipment. 


11. SPACE REQUIREMENTS — the ability 
to conform to existing or future space limita- 
tions, to short and wide or long and narrow 
furnaces. Also the accessibility of compo- 
nent parts for maintenance and operation. 


12. OBSOLESCENCE — the adaptability of 
the equipment toward possible future mod- 
ernization with minimum of complication 
and outage. 


AMERICAN ENGINEERING COMPANY 


PHILADELPHIA 25 * PENNSYLVANIA 
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{| PUMP TIPS FROM ALLIS-CHALMERS—ONE IN A SERIES |} 


ow to make CASING 


Onger . oe 


BRAS:ON AND CHEMICAL REACTION are the major causes 

of casing wear. For if liquid is gritty, or contains 

foreign matter; or casing is not constructed of the right 

materials for the pumping service required — casing life 

is materially shortened. A minor cause of direct casing 
wear is misalignment. 

Original engineering of a pump can help prevent this 
wear. For example, Allis-Chalmers “Electrifugal” pump 
minimizes trouble from these sources in two ways: 1 — cas- 
ings can be supplied in iron, bronze, stainless steel or other 
materials —- depending upon type of service. 2 — It is a 
unit-design gue Both impeller and motor are mounted 
on one shaft and in one frame. This means fewer parts, 
fewer fits — no chance for misalignment. 

However, regardless of pump design, scheduled main- 
tenance is still necessary if you expect to get longest wear 
from your casings. Some ways to do it... 


Allis-Chalmers builds all_--- | 
types and variations of 
pumps shown atright. Ca- 
pacities from 10 to 150,000 ° 


gpm—heads to 2500 ibs. since Double 


Suptiqn. 5 5 Suction so 


Double Section ; 
Multi-Stage ‘Impeller 


> Check all piping supports regularly to see that they're 
effectively supporting the load. 

> Every 6 months check piping itself to see whether it has 
shifted in any manner. Disconnect suction and discharge 
piping to see if it springs in any direction. Check the align- 
ment of pump and motor — shimming up units as required. 
> Once a year clean and inspect casing for wear, deposits 
or pitting. Make necessary repairs. 

>If foreign matter is being sucked into pump, wearing cas- 
ing unduly, provide the intake end of suction piping with 
a suitable screen. 

>Send for your free copy of “Handbook for Wartime Care 
of Centrifugal Pumps”. This valuable booklet applies to all 
makes of pumps; contains no advertising. ALLIS-CHALMERS 
MFc. Co., MILWAUKEE 1, WISs. A 1755 


a Tune in the Boston Symphony, Blue Network, every Sat. Eve. 


Axial Flow 
|» (Propeller) 


Open 
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OUTSTANDING FEATURES 
Eye Level Readings of boiler 


water or other liquid levels on 
instrument panel or other con- 
venient location. 
c) 
Instant, Accurate Indication 
—a positive check on remote, 
hard-to-see liquid level gages. 
° 


Operated by the boiler water 
—itself. “Positive as the law 
of gravity.” 


No stuffing boxes. Frictionless 
Mechanism—Jewelled 
Bearings. 
® 
Indicating mechanism never 
under pressure. Magnetic 
transmission between actuat- 
ing and indicating mechanism. 


° 
Indicates in full or reduced 
scale. Up to 8 ft. level variation. 


e 
Compact— Moderately Priced. 


Available for all pressures up 
to 1500 Ib. 


Easily Installed on new or 
existing equipment. 





TARGET 
Clan = 4 


Now, stop squinting and guessing at boiler water levels. End the risk of 
serious damage to important equipment. Keep accurate check on other 
liquid levels in your plant. 


With the Yarway Remote Liquid Level Indicator—“the Eyes have it” all the 
time, right in front of them—on instrument panel or wall, wherever it’s most 
convenient and prominent. Quick, accurate, eye-level readings regardless of 
location of the levels to be checked. “e 


Hundreds in Use 
Read the features listed at the left. Facts that have already influenced the pur- 
chase of hundreds of Yarway Instruments for utilities, industrial plants, 
institutions and marine service. 


And everywhere, use has multiplied satisfaction with this positive, accurate, 
dependable, popularly-priced instrument. 


A Development of the Yarway Steam Laboratory 


The Yarway Remote Liquid Level Indicator is another development of the 
unique Yarway Steam Laboratory, responsible for all new Yarway products 
and improvements. Here, a device must be right or it never meets the public. 
For instance, for the past three years, an accelerated endurance test has been 
carried out on a standard stock Yarway Indicator. In continuous operation, 
day and night, under rapidly-changing liquid levels that produced full pointer 
travel, the mechanism has operated through 17 million complete travel cycles 
—equivalent to 50 years of ordinary boiler room service, with no repairs, 
replacements of parts or change in calibration. 


Why not get this positive, dependable, convenient indication of the liquid 
levels in your plant ? 


For further information, write for Bulletin WG-1820. 
YARNALL-WARING COMPANY .- 114 Mermaid Ave., Phila. 18, Pa. 


YAR WAY REMOTE LIQUID LEVEL INDICATOR 





TO HELP YOU MEET 


j There may still be many unanswered questions as 
a to post-war business conditions, but there’s one 
COMBUSTION ENGINEERING. thing of which we can be certain — competition is 


going to be keener than ever, and low-cost produc- 


- tion will therefore be of the utmost importance. 

i Steam for heating, power and process enters sub- 

stantially into the cost of virtually all products -- 

= from gadgets to heavy equipment, yet the vast 

majority of American manufacturers are still handi- 

capped by high steam costs. Here, then, is a big 

‘ ; opportunity for alert engineers to make a real con- 
j tribution to the lower production costs their manage- 


ments will need to meet post-war competition. To 
such engineers we suggest investigation of the re- 
STEAM GENERATOR Yee duced steam costs obtainable with Combustion 
fy Engineering's Type VU Steam Generator. 
FOR USE WITH 


_PULVERIZED COAL, 
OIL, GAS OR COMBINATIONS ~ 
OF THESE FUELS 


HH 


TT 


HHT 


attain 


*pniil 


G-E PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STONERS; ALSO SUPERNEATERS, ECONOMIZERS AND AIR HEAT 
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POST-WAR COMPETITION 


eevee nay. 


ri 


COMBUSTION 
ENGINEERING 


_. STEAM GENERATOR 
FOR USE 
WITH ANY TYPE 
OF STOKER 


Reasons for the Economy of this C-E Unit 


months on end until we shut down for scheduled inspection” 
. .. “in continuous operation for 9 months since first placed in 
service” .. . “two units, oh the line 97% .of all the time for 
a year.” 


There are two principal reasons for the economy of the VU 
Steam Generator: 


e HIGH EFFICIENCY: VU Units in the smaller capacity 
range, stoker fired and without heat recovery equipment, 
operate at efficiencies in the neighborhood of 80 per cent, 
depending on type of stoker and fuel. The larger VU Units with 
heat recovery equipment operate at efficiencies up to 88 per 
cent. These are not test efficiencies, nor optimistic claims; they 
are figures taken from average monthly records of users. 


eLOW MAINTENANCE AND OUTAGE: Ability to stay 
on the line for long periods means low maintenance and 
avoidance of serious outage losses. Many users of VU Units 
have reported exceptional service records. Here are a few 
recent ones: “works around the clock, 7 days a week for 


Further evidence of the efficient, economical performance 
of VU Units is their wide acceptance throughout the world. 
Not only are there hundreds of installations in the United 
States and Canada, but also in Arabia, China, Russia and 
other remote regions where equipment must be good because 
service engineers are not available. 


VU Units will give you the overall economy you will need 
to meet post-war competition coupled with high fuel costs. 
Then you will find that the best equipment you can get is the 
least expensive. 
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ottees forth 


A NEW concept in power generation made its appearance 
with the "Unit Power Plant’, developed by Westinghouse 
Electric International Company. 


This compact effective steam-electric generating unit, adapt- 
able to operation in any part of the world and under all climatic 
conditions, is built to standardized designs, permitting it to be 
broken down into relatively small packages for ready trans- 
portation to inaccessible plant sites. Special emphasis is placed 
on durability of equipment and simplicity of operation. 


Many of these Unit Power Plants are already under way 
for China and Russia, for installation on the hot reaches of the 
upper Yangtze river to the arctic steppes of northern Siberia. 


A study of the various boiler designs available for this 
‘severe duty led to the selection of Foster Wheeler type S-A. 
steam generators for thirty-seven plants, the record showing 
that “all parties agreed upon this boiler as best adapted to meet 
the peculiar design, erection and operating conditions involved. 
Its compactnes$, freedom from unmasked refractories, adapt- 
ability to a variety of fuels, methods of firing and its free circu- 
lation influenced the selection.” 


FOSTER WHEELER CORPORATION, 165 BROADWAY, NEW YORK 6, Nv. Y. 


FOSTER 
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UNIT POWER PLANTS 
















































































































































































Sectional view of S-A type 
boiler destined for China. 


Foster Wheeler is a four 
star winner under the 

. S&S. Navy Board of 
Awards for production. 








Architect's drawing of completed Russian Power Plant. 


EELER WJ 
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BAILEY BOILER METERS-— 
YOUR PASSPORT to 
ENGINEERED FUEL CONSERVATION 


Bailey Field Engineers backed by the know-how gained from thousands of 
successful Steam Flow—Air Flow installations adjust each Bailey Boiler Meter to the 


particular requirements of the unit which it serves. The meter then serves as a guide 
to firemen in obtaining maximum fuel conservation in everyday operation. 


Bailey engineering service starts with the selection over 25 years experience with the Steam Flow— 
of equipment and continues through the design, Air Flow method of combustion control. This in- 
construction, calibration, installation and finalad- cludes the records of tests on thousands of boiler 
justment on the job. Much of this engineering __ installations covering a wide range of fuels, 
furnaces and fuel burning equipment. You will 
find that this engineer has more to offer than 
meters and controllers. He is primarily interested 
in helping you to secure maximum fuel conserva- 
tion and other benefits which. result from the 
intelligent use of correctly selected and properly 
applied instrumentation. G-21A 
BAILEY METER COMPANY 


The Bailey Engineerin your community has“know- 4949 IVANHOE ROAD © CLEVELAND 10, OHIO 
a 
how” at his command which was developed by Bailey Meter Company Limited, Montreal, Canada 


work is done in the user's plant by Bailey Field 
Engineers who have been thoroughly trained in 
combustion and automatic control practice. These 
engineers are stationed in over 30 industrial areas 
throughout the United States and Canada for the 
purpose of rendering prompt “on the spot” engi- 
neering service without undue traveling expense. 


The use of Bailey Boiler Meters and Bailey engineering 
service for fuel conservation dates back through World War. 


Modern installations of Bailey Boiler Meters usually include 
Bailey Boiler Control to aut 


fuel economy and other desirable op 








RE gy, 


BAILEY METER CONTROL 
The Complete Combustion Control System 


BOILER METERS © MULTI-POINTER GAGES © FLUID METERS © RECORDERS @ SUPERHEAT CONTROL © DESUPERHEAT CONTROL © COMBUSTION CONTROL © FEED WATER CONTROL 
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XTRA 


RESISTANCE TO 
OXIDATION, RUST 





...added to a base stock that is in itself an excellent, 


high-grade, long-lasting Turbine Oil... 


CARGOYLE 
D.T.E. OIL! 


IS great new turbine oil 

4 —Gargoyle D. T. E. Oil 

797—combines all three of 

the factors needed to make 

the ideal turbine oil—a base stock that is in itself 

an excellent turbine oil, maximum resistance to 
oxidation and maximum anti-rust qualities. 

As a result, Gargoyle D. T. E. Oil 797 has already 

proved its superiority. In severe oxidation tests, it 





stood up a great deal longer than other leading 
turbine oils. 

Now, Gargoyle D.T.E. Oil 797 is meeting today’s 
greatly increased operating temperatures in tur- 
bines ranging from 1500 KW to 50,000 KW. 

Your local Socony-Vacuum representative can 
give you full details about this new oil. Be sure to 
get the facts from him... and get Gargoyle D.T.E. 
Oil 797 in your turbine. 


SOCONY-VACUUM OIL CO., INC.*Standard Oil of N.Y. Div. White 
Star Div.e Lubrite Div.e Chicago Div.e White Eagle Div.e Wadhams 
Div. © Magnolia Petroleum Co. © General Petroleum Corp. of Calif. 


°o 
WHAT MAKES A GREAT TURBINE OIL? 


V Excellent Base Stock: The fundamental requirement 
for an ideal turbine oil is a base stock that in itself is an 
excellent turbine oil with excellent resistance to oxidation. 


V Extra Resistance to Oxidation: Oxidation protection 
—PLUS—is needed to meet the effect of greatly increased 
temperatures in modern turbine operation. Your turbine 
oil should have this PLUS protection. 


V Maximum Anti-Rust Qualities: The possibility of the 
presence of water demands that the oil should furnish 
maximum protection against corrosion. Your turbine oil 
should give this protection. 


THE NEW GARGOYLE D. T. E. OIL 797 
HAS ALL CF THESE NECESSARY CHARACTERISTICS 


OM THE LEADER IN LUBRICATION: Socony-Vacuum Oil Co., Inc. 
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DIESELS 4% Serting 


x The ackiciomont ef 


@ For many years before Pearl Harbor Sterling 
engineers were experimenting on a new type 
diesel engine—a medium duty power plant com- 
bining the compactness of a gasoline engine with 
the efficiency of diesel operation and the econ- 
omy of diesel fuel. 


Now ready for delivery is their achievement— 
the new Sterling Viking diesel. Here is a com- 
pact medium duty power plant rugged enough to 
give heavy duty performance—yet it operates on 


Sterling engines... 


diesel, gasoline or gas—in marine and stationary models... 


tndustual we 


two-thirds or less the amount of fuel consumed 
by a gasoline model of similar rating. 

If you are replacing your present power plant 
or laying plans now for present or future needs, 
Sterling engineers will be glad to cooperate in 
furnishing full information for installing the 
new Viking diesel. Write us for details. 


STERLING ENGINE COMPANY 
1272 Niagara Street, Buffalo 13, N. Y. 
OFFICES IN NEW YORK, WASHINGTON AND CHICAGO 


are now available in horsepowers from 85 to 1200. 
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SPECIFICATIONS...STERLING VIKING DIESEL 


HORSE 


POWER 


RATINGS 


Supercharged and Unsupercharged—6 and 8 cylinder 


AND 


WEIGHT 





6 CYLINDER 
Unsupercharged 


6 CYLINDER 
Supercharged 


8 CYLINDER 
Unsupercharged 


8 CYLINDER 
Supercharged 





CONTINUOUS 


275 HP @ 1000 RPM 


410 HP @ 1000 RPM 


365 HP @ 1000 RPM 


550 HP @ 1000 RPM 





INTERMITTENT 


325 HP @ 1200 RPM 


495 HP @ 1200 RPM 


440 HP @ 1200 RPM 


650 HP @ 1200 RPM 





WEIGHT WITH 
REVERSE GEAR 


8,000 pounds 


8,500 pounds 


10,000 pounds 


10,500 pounds 





WEIGHT WITH REVERSE 


10,000 pounds 


10,500 pounds 


12,000 pounds 


12,500 pounds 


AND REDUCTION GEAR 





so NW © IF N £2 Cc Oo 
Cylinder Block: Cast iron enbloc con- 


struction. Removable cylinder liners. 
Crankshaft: Counterbalanced 6” main 
journals and 5” crankpins. Crankshaft 
drilled for full pressure lubrication. 
Connecting Rods: Forged steel, rifle 
_ drilled for pressure lubrication to piston pin. Camshaft: 
~ Located in cylinder block. Removable from side of en- 
gine. Bearings: Main bearings, connecting rod bearings 
and camshaft bearings are precision type steel backed. 
Pistons: Cast aluminum alloy, provided with six rings 
and full floating piston pin. Valve Mechanism: Dual in- 
take and exhaust valves actuated by hydraulic lifters 
through push rods and rocker arms. Timing Gears: Hel- 
ical gears located at forward end of engine. Reverse 
Gear: Bevel planetary type, manual or remote control. 


N 8 


? £2: ££ Fr Ff ge N 


Thrust bearing located in after end of reverse gear hous- 
ing. Lubrication: Pressure lubrication to all moving 
parts. Dry sump. Separate gear driven positive displace- 
ment pressure and scavenge pumps. Cooling System: 
Fresh water cooling. Separate gear driven self-priming 
centrifugal fresh water and sea water pumps. Fuel In- 
jection System: Individual cam operated pumps. Noz- 
zles located in center of cylinder heads. Fuel transfer 
pump gear driven positive displacement. Supercharger: 
Exhaust driven, located at after end of engine. Water- 
jacketed exhaust manifold. Governor: Hydraulic vari- 
able speed. Provision is made for remote control. Start- 
ing System: Two electric starting motors. Gear driven 
generator for battery charging. Tachometer and Revo- 
lution Counter: Gear driven electric tachometer and 
mechanical revolution counter. 


evEr ” ea 
KEEP BUYING WAR BONDS LEE 
\ ® — 


Ww 


LKING- 
AOI TKIAA 
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sponsored by 
Westinghouse to 
Promote the use 
of geormotors. 


N 
N 
The gearmotor combinés prime ma¥er 


and speed reducer in a sinNe compact 
unit. It eliminates the long Wter-to- 


center distances of belt drives . . . the 
space-consuming arrangement of open 
gearing . . . and the extra floor area re- 
quired by a separate speed reducer. 
You can fit a gearmotor up tight against 
the driven machine. 


Here’s typical example of how gear- 
motors save space: when a gearmotor 
replaced the old slow-speed drive on a 
paper mill calender—40 square feet of 
floor space was saved. 


VHS 


4 ° 
% c 
Saal “ 
3 m 


She New Westi 


Gearmotors are making equally sub- 
stantial savings in many other types 
of applications. | 

Flexibility in rearranging equipment 
is another gearmotor advantage. For, 
in requiring less space, it makes reloca- 
tion of equipment easier and faster. 
Ask your Westinghouse representative 
about this and many other basic gear- 
motor advantages. All of these are dis- 
cussed in detail in new book, ‘“‘Gear- 
motor Applications’. Ask for B-3218. 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa., Dept. 7-N. ite 


ghouse ( 


PLANTS IN 25 CITIES... OFFICES EVERY WHERE 
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1Q@ coop REASONS FoR USING 


WESTINGHOUSE GEARMOTORS 


1. FEWER PARTS TO WEAR. The simple, efficient 
design uses a minimum of moving parts. 


2. BPT “‘TOUGH-HARD” GEARS AND PINIONS. 
This exclusive Westinghouse heat-treating method 
“tough-hardens” teeth for maximum resistance to 
shock and impact—means longer wear. 


3. USE ALL WESTINGHOUSE MOTOR TYPES—open 
... totally-enclosed . . . splashproof . . . explosion-proof 
—to help meet changes in operating conditions quickly 
and easily. 


(;earmotors 
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4. INTERCHANGEABILITY OF PARTS between unit 
types reduces your parts’ replacement stock by 40%. 


5. HIGH EFFICIENCY of gearing parts assures full 
motor horsepower at output shaft . . . only 2% power 
loss per gear set. 


6. POSITIVE LUBRICATION of gears and bearings by 
automatic splash system reduces probable maintenance 
to twice-a-year change of oil. 


7. EASY ACCESSIBILITY: Gearing parts can be readily 
inspected or easily removed to effect gear ratio changes. 


8. IMPROVED FOUNDATION STABILITY. Feet are 
under the gear case Cs, . placing support next to the 
gearmotor load. Each foot is reinforced by external ribs. 


9. UNIT RESPONSIBILITY for design . . . manufacture 
. .. and service. Westinghouse builds both the motor 


and the gears. 

10. MEET A.G.M.A. STANDARDS. The new Westing- 
house Gearmotors are specifically designed and built to 
meet A.G.M.A. standards. . . easy to order and match 
to the job. 





Bie 


Garvock Latrice-Brarp Pack1na. The unique 
structural design imparts semi-automatic pres- 
sure action. Available in several styles for 
various types of service. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 
In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 


Se 





ad A A 
ee | 


. “GarLock Packings and Gaskets 
are doing a job on our ships—they’Ill help us lick our pack- 
ing problems at the plant back home, too!” 

“And don’t forget how well those Kiozure Oil Seals 
are working out.” 

Yes, Gartock products give superior performance for 
our Armed Forces and for industry everywhere. You can 
rely on their dependable service. 


C7 Neola 4 
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® The complete line of Ladish Forged 
Steel Pipe Fittings manufactured under 
the same Controlled Quality procedures 


that characterize all Ladish products is 


available to you in Carbon and Alloy ° 
Steel. Pressures from 2000 to 6000 Ibs. 








Forged Steel Screwed Fittings 

Full depth thread, accurately cut, results in pressure- 
tight joints. Pipe enters easily. Uniform thickness. Sizes 
clearly marked... 1/4" through 4”. 


Socket Welding Fittings 

Speed up installation because deep sockets save time 
formerly required to cut pipe to exact length. Socket 
supports. pipe and allows self-alignment. No machining 
of pipe hecessary for fit. ASSURED WELDABILITY. Sizes 
clearly marked .. . 14" through 4”. 





FITTINGS DIVISION 


LADISH DROP FORGE CoO. 


CUDAHY e WISCONSIN 
MILWAUKEE SUBURB 
TO MARK PROGRESS New York Office: 60 E. 42nd Street, New York City 
Houston, Texas Office: 1005 Sterling Building 
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that will help you stretch 
your fuel supply 
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NOT JUST KNOW-HOW, BUT WHAT WITH 








Draining this storage water heater is a case in point. 
Either Strong inverted or open bucket type traps 
are commonly used, but open bucket traps have 
proved most suitable for heaters using low-pressure 
steam, especially if throttling type regulator is in- 
stalled. On medium or high pressures, either in- 
verted or open bucket type may be used. 

Knowing drainage facts like these and working 
with the most complete line of steam specialties, 
Strong engineers can recommend exactly the type 
and size you need. Strong traps are made with open 


or inverted buckets, closed float, float-and-thermo- - 
static (blast), forged, fabricated (welded), cast and 
semi-steel. Anum-Metal valves and seats are guar- 
anteed leak-proof for a year. 

SEND IN YOUR DRAINAGE PROBLEMS. We'll be glad to 
suggest a remedy for your drainage difficulties. A 
rough sketch of the piping will do, plus data on 
differential pressures and difficulties encountered. 


STRONG, CARLISLE & HAMMOND COMPANY 
Cleveland 13, Ohio 








STRONG 


STEAM SPECIALTIES 


Welded Steel Traps 








Reducing Valves 
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Could it just as well have been one of yours? 


A motor-circuit fault occurred in a busy war-production plant, and the under- 


sized circuit breaker went up in a burst of blue flame. Then, in an instant, the 


inadequate main circuit breakers failed as well—with a further dangerous blow- 


up that sent hot metal flying. Not until the power company’s breaker tripped 


out was the short-circuit current brought to a halt. Production of the entire plant 


was crippled until repairs could be made. The loss exceeded $12,000. 


A failure like this—with its threat to 
production and danger to personnel— 
strikes more frequently than you think. It 
could occur tomorrow morning in hundreds 
of plants where electric circuits are being 
called upon to handle increased loads that 
they were never designed to carry. In such 
“shoestring” power distribution systems, 


fuses and breakers often lack the capacity 
to interrupt the full rush of short-circuit 
current that can flow from the present 
source. 

One new circuit breaker is no remedy. 
The interrupting capacity of every pro- 
tective device, from entrance cable to 
machine, must be brought into line. 


TO BE SURE of adequate interrupting 


GENERAL{ ELECTRIC —_euadelapmabanenobeg 


G-E load-center distribution system. 





HOW A LOAD- 


keeps short-circuit 


ADEQUA 

NEED FOR LOAD-CENTER power distribution affords 
OFTEN 0 -aus G-E protection from the dangerous, production. 
+o surett, gan mere seri “ crippling “blow ups” that can result from devices of 
aL gccus in os ae inadequate interrupting capacity. What’s more, the 
circuit protection for each load area stays adequate, 
despite expansion of your electric system to serve 
new areas—provided, of course, the system was prop- 
erly planned originally. Each load-center substation 
is an individual “road-block” which isolates such short 
seal . circuits as may occur. Additions to the co-ordinated 
measure Of O, i i, yy M, system can be made without concern as to the inter- 
; mal a rupting capacity of devices in the localized secondary 
picture , circuits (where transformers are not in parallel on 

the secondary side). 


War plants equipped with load-center systems have 
established exceptional records for sxninterrupted 
power usage. Now, they are finding that the flexibility 


att G- jon SY tem. . 
ormally tribution ngi of their systems to meet plant changeovers is an equally 
1c 
orake sure ions withi great advantage. 


Before you install any new switchgear, or attempt 
it a" TOR to revamp outmoded power distribution circuits, 
switchboards, or substations—better investigate the 
performance records of G-E load-center installations, 
Just ask your local G-E representative. 


Bring in your high-voltage power through a 
metal-clad distribution and metering panel (or 
master unit substation if power is purchased at 
13.2 kv or above). From primary breakers, dis- 
tribute this power over high-voltage lines (2.3 
kv to 13.2 kv) to load-center substations. Radial 
I] (shown here), selective, or network systems can 
4 ibe chosen to give the desired assurance of unin- 

a terrupted power. 
’} Step down to utilization voltage (600 volts or 
below) at compact substations right at the load 
i center. (If power has nof come through mefal-clad 
q primary breaker at entr panel, include a 
a 2 primary breaker as part of the substation.) The 
transformer section may be noninflammable 
) Pyranol* type, or dry type if preferred. Each 
secondary circuit is protected by a metal-enclosed 
drawout air circuit breaker, with interrupting 
capacity co-ordinated with the transformer rating. 


Short, direct secondary feeders, each with 
localized protection, are run to equipment, panel 
boards, or lighting transformers. 


*Reg. U.S. Pat. Off. 
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CENTER POWER SYSTEM 
currents from RUNNING WILD 








Short-circuit protection of primary 
plant circuits is best assured by metal-clad 
switchgear, with magne-blast air circuit 
breakers, located at the load-center 
substation, at a central distributing 
point, or as part of a master unit sub- 


Station. 


Breakers, buses, and other circuit com- 
ponents are completely enclosed within 
grounded steel compartments that go 
together to form fully co-ordinated, 
factory-assembled units. The breakers 
are of the easily removable and inter- 
changeable type. 


Expansion of your power require- 
ments can be handled by adding units 
electrically matched to the original in- 
stallation, 





Key points in load-center power protection 
are the G-E air circuit breakers, which localize 
faults in the low-voltage feeder circuits. Their 
interrupting capacities are always matched to 
the capacity of the transformer. 


The draw-out feature simplifies inspection. 
Interchangeability of breakers cuts circuit- 
outage time for servicing. Safety interlocks auto- 
matically open the breaker upon any attempt to 
insert or withdraw the breaker while it is in the 


closed position. 


LOAD-CENTER 


Power Distributios 
Systems 


Buy all the BONDS you can—and keep all you buy 


GENERAL {& ELECTRIC 
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@G-E UNIT SUBSTATION DOUBLES CAPACITY| 
AT LESS THAN REVAMPING COST f 


let 

When this lumber mill’s load increased, the management » is 
first considered revamping a piecemeal-built, wooden-tower sub- The 
station to double its capacity. This meant making room for three 
100-kva single-phase transformers and the necessary accessories, bs 


although the old substation impeded yard traffic as it was. 
A G-E application engineer reviewed the plans. He showed that 

a new, factory-built unit substation of 300 kva could be installed oo 

for less than the revamping cost. Using a Pyranol transformer sec- 

tion it could be installed indoors, with shorter low-voltage feeders, | [ [ 

and greater assurance of uninterrupted service. It meant adequate i MT [| h NT; 


interrupting capacity, and adequate provision for load growth. 





, — ; . ~~ Safe 
Latest report: “Company is enthusiastic about unit substations t ely at h 


and intends to install more.” 


For complete information on G-E unit substations, see our local 
representative, or write for Bulletin GEA-3758. General Electric 
Company, Schenectady 5, N. Y. 


GENERAL & ELECTRIC 












Delivery of heat units to the,coils is not enough. If condensate 
clogs them or air is trapped in the coils, heat sits down and 
waits. If the wrong steam trap is used, heat will escape before 













its work is done: 3 
gs The Sarco No. 9 Steam Trap is a high presstre trap 
designed especially for process work. More heat is 
Nor will just any trap do, because there are four kinds, each utilized before discharging condensate. The trap works 
over a wide range of pressures without adjustment. It 
having’ a spécial function. Below we show examples of the is ideal for removing both air and condensate from 
~ _ practically all types of steam. hegted’ equipment. It. is 
No. 9 thermostatic trap used extensively i in thesheavy heat: also suited to remove moisture from live steam lines. 





consuming industries. 


One of these should be used on each ~ CHEMICAL FOOD PLASTICS 


coil, They will keep every coil alive, 
let no unused heat escape. Wide open 












wien cool, they remove air instantly. 
They cannot stick or freeze. The No. 9 
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works on all pressures within its range, 


¥ 
a 
> a 


without seat change. 










# your equipment manufacturer did 


ser Ah ererscmnmneintt 
= 
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not supply one for each coil, better put 
them on. Also. ideal for air vents. 
mall, inexpensive, easy fo install. 
Catalog No. 250. 
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Careful assembly. This shop ‘ 


photograph shows a primary f 
American Blower ST Collec- ; 


tor being assembled. Amer- 
ican Blower Fans for the 
secondary collector are 
shown in foreground. 
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Time-proved. Multiple installations of 
American Blower Type D Collectors 
have been in continuous operation for 
more than 12 years in asphalt plants 
and other industries. 


Thousands of dust collector applications coveris| 
almost every dust problem known to man, plu 
the most complete laboratory research facilities 
the industry, plus the finest facilities for buildin 
and testing collectors, insure complete custome 
satisfaction of American Blower Dust Collecto 


You are invited to inspect our facilities and 
to bring your dust problem along. 


AMERICAN (.) 
BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT, MICH 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONE 


Division of American Rapiator & Standard Sanitary conroration 


& 
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JUST COLLECTORS 
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Correct design. Engineers run a test on a special 
laboratory collector to determine design of col- 
lector required for the specific problem. Tests 
on more than 4100 distinctly different materials 
have been made in our laboratories in the last 
20 years. 
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*« This is the 13th of a series of informative messages 
concerning the meaning and significance of com- 
monly used tests and terms employed to describe 
the characteristics of lubricating oils. 


NDUSTRY'S widespread preference for Tycol oils and 
greases results in part from their unquestioned uni- 
formity within each classification — from the first drum 
to the thousandth. Equally important is the skill with 
which they are engineered to meet the specific require- 
ments of each type of service. 
Whatever your lubricating need, there is a Tycol lubri- 
gant that will do the job with uniformly satisfactory re- 
“sults. Let a Tide Water engineer help you select the 
best one for your particular need. Call or write any Tide 
Water office for further details. 














MAKERS OF THE FAMOUS VEEDOL MOTOR OIL + Eastern Division: 17 Battery Place, New York 4, N. Y. 
Principal Branch Offices: Boston, Philadelphia, Pittsburgh, Charlotte, N. C. 


INDUSTRIAL LUBRICANTS 
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Low-grade lignite is burned efficiently 

under these boilers in a mine power plant. 

Hagan Control maintains the correct pro- 

portion of fuel and air, keeps load evenly 
ed among boilers. 


Hard coal is burned under the boilers 
of this wood-working plant and Hagan 
Control keeps steam pressure constant 
under varying loads. 
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AS, TAR::. even sawdust/ 


HAGAN CONTROL will give you 
maximum efficiency 


HE use of waste materials as boiler fuel serves 

the dual purpose of saving money for you and 
of helping the program for the conservation of 
our natural fuels—coal, oil and natural gas. This 
has been accepted as standard procedure in some 
industries for many years, but the possibilities for 
further savings are to be found in nearly every 
industry. 

Hagan Combustion Control has been respoa- 
sible for a considerable portion of savings hereto- 
fore realized. It was the first system to be used for 
control of simultaneous firing of multiple fuels— 
blast furnace gas, coke oven gas and pulverized 
coal. 

Today, the up-to-the-minute version of the same 
contfol—engineered to fit into the plant require- 
ments—is ready for application to your problem. 

Typical installations are operating with coke 


breeze as the base fuel and using coke oven gas 
for auxiliary firing—both controlled automatic- 
ally. 

Blast furnace gas is used in other plants, up to 
the limit of availability, with coal controlled 
automatically to make up total fuel requirements. 

Refinery gas, with a wide range of heat value, 
is being used with auxiliary fuels—various com- 
binations of fuel oil, natural gas, coal and acid 
sludge. 

Sawdust and hog fuel, with either coal, oil or gas, 
is a combination coming into wider application. 

All of these are controlled economically and 
efficiently by Hagan Control. 

It will pay you dividends to check the possi- 
bilities in your own plant-NOW! Hagan engi- 
neers are ready to help you find the best com- 
bination of equipment. 





HAGAN CONTROL ASSURES 


MAXIMUM QUANTITY of steam from any given plant, by intro- 
ducing fuel and air in correct proportion (for high efficiency.) 


MAXIMUM UTILIZATION value and uniform steam pressure. 
MAXIMUM OUTPUT from boilers of differing capacities. 


MAXIMUM PROTECTION of auxiliary equipment, fans, stokers, 
etc., by maintenance of uniform operating conditions. 


Coke-oven gas or natural gas fires these. steel mill 
furnaces and Hagan Control helps speed up heating. 











HAGAN 
HALL 
BUROMIN 
CALGON 


HAGAN CORPORATION - HAGAN BUILDING - 


HAGAN Gidomide COMBUSTION CONTROL 


PITTSBURGH, 30, PA. 


.. and sll the WILE 


Te eau ee 2. 
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ARMSTRONG Snvorted: Bucket 
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CAPE SABE AFF 





When Armstrong Traps 

replace inefficient drain- 

age devices or old, obso- 
lete traps, the resulting steam saving 
usually is equivalent to a sizeable in- 
crease in boiler capacity. Any engineer 
naturally will question just how this 
steam saving is accomplished. The an- 
swer is simple. 


STEAM TIGHT VALVES. Armstrong valve 
parts remain steam tight for a long time. 
This is due to such design and construc- 
tion features as: 

1. Valves and seats are water-sealed at 
all times. 

2. Valves and seats are made of chrome 
steel. The parts are heat treated after 
machining. The ball valves are pre- 
cision ground. Valves and seats are 
lapped together. Fussy operations, 
but they pay in steam savings. 

Free floating lever design lifts valve 
to seat without leverage, thereby min- 
imizing wear. 


AUTOMATIC AIR ELIMINATION. This 

saves steam in several ways: 

1. No manual blowdown necessary to rid 
pipe or steam heated unit of air. 

2. Bypass valves not needed with Arm- 

strong Traps. A bypass valve left 
open accidentally or on purpose will 
shrink boiler capacity a lot. 
By keeping air out of steam heated 
process equipment, work can be done 
in a shorter time, thereby reducing 
non-productive radiation losses. 


SELF-SCRUBBING ACTION. This saves 

steam because: 

1. It prevents accumulation of dirt which 
would interfere with trap operation. 

2. Dirt will not lodge between valve 
and seat to prevent tight closing of 
the trap valve. 

Armstrong originated the inverted 
bucket trap in 1911, For more than 
thirty years, the Armstrong’ Machine 
Works has specialized on making in- 
verted steam traps. During this same 
period, Armstrong Representatives have 
specialized on mastering trap selection 
and installation problems. Call your 
Armstrong Representative the.next time 
a trap problem rears its ugly head. 


ARMSTRONG MACHINE WORKS 


810 Maple St. e Three Rivers, Mich. 





STEAM TRAPS 
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BA equipment that keeps your 


equipment safe... 


af 
the dependable Reliance Boiler Safety Accessories 


per overlook the small] equipment 
that keeps the big equipment running 
smoothly. Reliance Safety Devices are 
mainly applied to boiler water level su- 
pervision, but the well-being of your 
boilers affects other “big” equipment, as 
you know. So the selection of high-grade 
accessories is of major importance. Water 
level safety means avoidance of expensive 
accidents that.can cripple your produc- 
tion and injure sorely-needed personnel. 
e For keeping your power plant in the 
best of trim now, or for your future plan- 
ning of new or revised power facilities, 
keep posted on the latest in Boiler Water 
Columns and Accessories Equipment. 
e Reliance has specialized for 60 years— 
offers you the most complete service in 
approved devices for water level super- 
vision. e Write for the bulletins that 
interest you.... — 


382 Reliance EYE-HYE Remote Reading Liquid Level 
Indicator e 434 Reliance PRISMATIC Water Gage In- 
serts e 437 Reliance Mica-Protected Flat Glass Inserts 
418 Reliance Water Gage Valves e 438 Reliance Water 
Column Gage Cocks e 414 Reliance Boiler Alarms for 
pressures to 250 Ibs. e 415 Reliance Boiler Alarms and 
Water Columns without alarms for pressures 
above 250 Ibs. 


THE RELIANCE GAUGE COLUMN CO. 
5902 Carnegie Avenue, Cleveland 3, Ohio 














Years of 
Boiler 
Protection 
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“O.K.- Nope-O.K.- O.K.~” 





be WATCH HIM operate, you’d 
think Walter Conner of Allis- 
Chalmers Norwood Works was con- 
ducting a one-man scrap drive. 

Not that he finds many defective 
motor shafts in the course of a day’s 
inspection — but he sure Jooks tor 
them. And when he finds one — 
bang — it lands on a scrap pile. 

In a way, it’s the group of motors 
we didn’t build that’s behind the 
reputation: “You can depend on 
Allis-Chalmers Motors!” 

But actually, building consistent- 
ly great motors requires far more 
than rejecting parts and assemblies 
that don’t come up to Allis-Chalmers 


standards ... because there are doz- 
ens of points in every motor that 
can’t be tested by known methods 
or instruments. 

How can you test the honesty and 
skill with which a rotor end connec- 
tion was silver-brazed in depth... 
a hidden coil assembled? 

You can’t. 

That's why we're glad Allis-Chal- 
‘mers craftsmen know today — as 
they’ve known for years—that they 
have a big personal stake in every 
motor they build for you. 

They know that when they build 
great motors they're making friends 
...and that no company and its 
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workers can have too many of them. 
Next time you need the kind of 
extra-quality (but not extra-price)’ 
motors Allis-Chalmers builds, check 
with our nearby district office. Or 
write direct to ALLIS-CHALMERS, 
MILWAUKEE 1, WISCONSIN. 


a Tune in the Boston Symphony, Blue 
Network, Saturday at 8:30 pm, EWT, 


VICTORY 


YOU 
CAN 


DEPEND ON ALLIS-CHALMERS MOTORS 
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The tough tasks of steam plant rehabilitation 
and development, will fall on engineers who 
are now serving their country in the armed 
forces, or in the never-ending battle with 
power-plant problems in war plants and in 
public utility plants supplying power to war 
plants. In this they are applying their engineer- 
ing knowledge and skills to the early conclu- 
sion of hostilities. 


When the war will have ended and Victory 
is ours, these engineers will re-direct their 
knowledge and skills from war-making activi- 
ties to the production.,of steam power for 
peaceful pursuits, utilizing whatever of their 
background of war experience is applicable 
to future industrial development. 





We of Babcock & Wilcox have implicit 
confidence in their resourcefulness, confi- 
dence in their ability to continue overcoming 
almost impossible assignments. Serving other 
engineers has also kept us on our mettle, as 
evidenced by important B&W contributions 
to the continued evolution of practice in 
steam generation. 


While the war effort has first call on your 
industry's time and resources, you undoubt- 
edly have given some thought to the postwar 
power-plant problems that will confront you, 
as it is ‘never too early for engineering plan- 
ning. B&W engineers will gladly cooperate 
with you to the utmost of their ability, consis- 
tent, of course, with war demands on their time.- 


LEO OO SD 


- 
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85 LIBERTY STREET 
NEW YORK 6, N. Y. 
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DIAGRAM SHOWING 
WHEEL CLEARANCES 


AA-—Rim clearance, B—Large blade clearance, CC—Side 
clearance, (about one inch). Blades cannot foul, as they are 
protected by rims. Rubbing at AA will do no damage. Side 
clearance is so large that end-play from excessive external 
thrust cannot damage wheel. 





GENEROUS BLADE CLEARANCES 
INCREASE TERRY TURBINE DEPENDABILITY 


In the Terry Wheel Turbine fine blade clearance is not essential to high 
operating efficiency. The actual clearance between the moving and station- 
ary blades is greater than ¥% inch. End play cannot affect this clearance and 


the side clearance is one inch or more. It is therefore not essential to make 
frequent adjustments of the thrust to maintain efficient and safe operation. 


Clearance in the Terry blading may be reduced only by excessive wear 

“of the main bearings, but even if this should occur, the projecting rims on the 
side of the wheel would rub on the smooth protecting surfaces of the rever- 
sing chamber, thereby automatically stopping the turbine before damage 
could result. Replacement of the interchangeable bearings immediately re- 





stores the original clearance. 


Details of this durable turbine are discussed in Bulletin S-116. 
A request on your business letterhead will bring a copy. 


THE TERRY STEAM 
TURBINE COMPANY 
tis 


TERRY SQUARE, HARTFORD,CON 








im : 
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J 
There’s 
a G-R | sau | 
BENTUBE J 7 - G-R Type J-2—BENTUBE EVAPORA- 
x TOR, for large capacities and high 
‘ pressure. 


EVAPORATOR Te aT | 


for every requirement of boiler feed make-up 


N. o matter what size or type of boiler-feed make-up 
evaporator may be best suited for your particular plant conditions, 
an exactly suitable G-R BENTUBE EVAPORATOR is available for 
your precise requirements. 

The design of these evaporators .. . based on 75 years of experi- 
iactna a ialaiaai giiiaddamens te ence in building heat transfer apparatus... has several distinctive 
moderate ccipacitien ead love ‘pressure. advantages assuring vapor that is both pure and dry, and with 

large overload capacity. In addition, these units have exclusive 
features that maintain rated capacity without the necessity of 
hand-scaling, and provide greatest ease of inspection and mini- 
mum attendance. 

Bulletin 362 describes G-R BENTUBE EVAPORATORS in detail, 
explains in what plant conditions evaporators should be used, 
and analyzes their association with the plant heat balance. Your 
copy of this informative bulletin will be sent on request. 


Ee 2 . THE GRISCOM-RUSSELL CO. 


EVAPORATOR, for small capacities. 285 MADISON AVENUE, NEW YORK 17, N. Y. 


October, 1944— POWER PLANT ENGINEERING — Chicago, Ill. 














Micromax Recorder at left shows 
temperature of 6 points in stator, 
and also of exciter air and outlet 
water of the hydrogen cooler of 
a generator. Recorder at right 
shows temperature of the field, 
Watching these 9 temperatures is 
essential when carrying heavy 
load, though Recorders will also 
sound alarms if any one temper- 
ature exceeds a predetermined 
point. 





“OVERLOADED” GENERATORS 
Need This Micromax Field & Stator Protection 


Loading of electrical generators on the basis of the tem- 
peratures of their stators and rotors is a practice which 
many power companies are now planning to use. Special 
tests have been outlined* to determine the amounts of load 
which may be added, under specific conditions, to that given 
as maximum on the nameplate. Here are some of the factors 
to be considered: 

Each generator is a separate problem. 

Nameplate data may provide unnecessarily large safety 

factor for load swings, unbalanced phases, etc. 

Ambient temperature may be less than nameplate 

specifies. 

Power factor may be higher than specified. 

Change in terminal voltage may permit greater output. 

When starting from low temperature a generator can 

carry short-time excess load because ‘of its own tem- 

perature lag. 

In emergencies and for short peaks it may be more 

economical to operate at extraordinary temperature and 

thus age the insulation at an abnormal rate, rather than 
_ * From AIEE Miscellaneous Paper 43-93, “Interim Report on Emergenc 


Measures to Increase Output of Generating Equipment and Systems’’, 
June 1943, available at 65c from AIEE, 33 W. -39th St., New York City. 


to provide the additional rated capacity for short-time 
loads. 


When a generator is loaded on the basis of temperature, 
we can supply its operator with complete temperature read- 
ings by means of two instruments—a Micromax Stator 
Temperature Recorder and its companion, a Rotor Recorder. 


The Stator Recorder shows the temperature of 6 points, 
and of incoming and outgoing cooling medium. It sounds 
an alarm if a peak temperature is reached. 


The Rotor-Temperature Recorder measures the resistance 
of the entire field and records it as temperature. Devised 
about 15 years ago, it has beert less used than the Stator 
Recorder, for the reason that not every generator normally 
needs both instruments. As load becomes abnormal, or 
unfavorable power factor conditions occur, however, this 
instrument has come increasingly into use and under present- 
day conditions is rapidly becoming standard equipment for 
large generators. ; 


Both instruments are described in Catalog N-33-161, 
available on request. If you have a specific instrumentation 
problem in mind,. please describe it and. an L&N engineer 


will gladly try to help solve it. 


LEEDS &% NORTHRUP COMPANY, 4973 STENTON AVE., PHILA, PA. 


LEEDS & NORTHRUP. 


MEASURING INSTRUMENTS - TELEMETERS + AUTOMATIC CONTROLS + HEAT-TREATING FURNACES 


Jri Ad N-33-161.(5) 
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SOFTENING 
CAPACITY 

















ORDINARY WATER ELGIN WATER 
SOFTENER DESIGN SOFTENER DESIGN 


HERE'S HOW TO STEP UP THE 
OUTPUT OF YOUR PRESENT 
WATER SOFTENER 


The “Double-Check” equipment can be 
installed in place of the present mani- 


fold in your zeolite softener regardless 
of make. This change, along with Elgin 
High Capacity Zeolite, will give you 
greatly increased soft water output. The 
cost of this modernization is surpris- 
ingly low. Let us give you facts. 





© Here’s real news for users of zeolite water softener equip- 
ment. Our postwar design is now available. It delivers up to 
44% more soft water'than any other unit of equal size. Of 
importance is the fact that this new water softener has been 
fully proved by gratifying results in a long list of plants 
where it is already in service. 


An improved double-check type manifold prevents the es- 
cape of zeolite and therefore permits placing a far greater 
amount of water softening zeolite in the softener, as shown. 
More zeolite means more soft water output—for it’s the 
zeolite that does the softening. 


But that isn’t all. A higher backwashing rate is also made --. 


possible by preventing loss of zeolite. This higher rate 
cleans the softener thoroughly. With the zeolite bed clean, 
the salt reaches every grain of zeolite. The result is better 
regeneration with less salt consumption . . . higher over-all 
efficiency. 


The whole story of tomorrow’s water softener today is told 
in brand new bulletin 606. Write for your copy today. 


The complete Elgin line—Boiler Water Treating and Purifying Systems © 
Feedwater Treatment @ Deconcentrators @® Heat Exchangers ©. Water 
Softeners © Filters and Purifiers @ Iron Removal Equipment ¢® Aerators 
© Water Treating Chemicals @ Chemical Feeders @ Scale and Corrosion 
Inhibitors ¢@ Sample Coolers ©- Water Testing Equipment © Zeolites 


ELGIN SOFTENER CORPORATION, 136 NORTH GROVE AVENUE, ELGIN, ILLINOIS 
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EQUIPMENT TO CONTROL AND PROCESS NATURAL GAS 
DESIGNED, ENGINEEPED and CONSTRUCTED 


Having engineered through to completion and operation a number of the natural gas 
industry’s handling and treating projects, J. F. Pritchard and Company, through its Natural 
Gas Division, is competently prepared to cooperate with you in your particular problems. 
The experience and knowledge of Pritchard engineers assures you of obtaining the proper 
equipment for the job to be done. 


Among the units designed, engineered and constructed by the J. F. Pritchard and Company 
Natural Gas Division are: Compressor Stations and Additions, Gas Lift and Pumping Prob- 
lems, Gas and Air Dehydration, Conditioning and Treating, Stand-By Fuel Installations, 
Hydrocarbon Dew Point Control Plants, Scrubbers, Cleaners and Separators, for removal of 
dirt and liquids from Gas, Air and Steam, Gas Coolers, and Heat Exchangers. 


J. F. Pritchard and Company, Natural Gas Division, Fidelity Building, Kansas City 6, Missouri 


SMIGINEERS AND CONSTRUCTORS 


FOR THE CHEMICAL * PETROLEUM * GAS AND POWER INDUSTRIES 


) ctu M 
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EXAMPLE OF QULOLLLTZ. 





A chain of 150 motion eyadtias houses was having consistent trouble 

with its power equipment. Many experts tried:to correct it 

and failed...then one of our Cities Service Lubrication Engineers 

eta @tue meats problem. With the exclusive Cities Service Industrial Heat Prover 
he analyzed combustion... made necessary adjustments. In the two years 


since, these plants have shown greater efliciency, lower Opel iting costs. 


More and more, it’s service that counts... 


and EZ pervice means good service! 


J cities SERVICE OlL COMPANY 


ARKANSAS FUEL OlL comPaKY | 
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Designed especially for 


Centrifugal Pumps! 
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: | geaphagiony centrifugal pumps require a packing that can “take it.” 
Johns-Manville Spiral Plastic Packing, for example. Tests prove this 


packing has been remarkably successful in such service. And there’s good 
reason why... 


Johns-Manville Spiral Plastic Packings are made of selected asbestos 
fiber combined with such materials as non-friction metal, graphite, mica, 
lubricants, and binding compounds. These materials are thoroughly mixed 
together into a homogeneous composition, which is formed into spirals 
of the proper density and uniform cross-section by extrusion through steel 
dies. Spiral Plastic comes in sizes of 4" and up, any one of which can be 
used for cutting rings to fit rods of various diameters. 


A number of styles of J-M Spiral Plastic Packings are available, each 
designed for a particular use, such as No. 620 for oil, Nos. 640 and 645 
for acid, No. 630 for food, and Nos. 610 and 615 for general service. For 
details, write Johns-Manville at 22 East 40th Street, New York 16, N. Y. 


UM 








Advantages 
of Johns-Manville 
Spiral Plastic Packing 


Uniform density and 
cross-section 


Each style compounded 
for a specific service 


Easy installation 
Low friction 


Eliminates need to stock 
many sizes of rings 





Johns-Manville PACKINGS a GASKETS 





THERE’S A J-M DISTRIBUTOR NEAR YOU 
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is the Practical Way 


‘\ 
To Elevate Coal 


x 
x 


Demonstrating That There’s 
No Single Solution to All 
Coal Handling Problems 


What is the best way to handle coal 
at a power plant—belt conveyor, 
bucket elevator, enclosed conveyor- 
elevator, skip hoist? 

In the case shown, the skip hoist 
does the bulk of the work. Its selec- 
tion as the most practical of the many 
types of elevating equipment avail- 
able was based on a thorough study 
of all the problems involved at this 
specific plant. As a result, coal is being 
handled rapidly at low cost per ton. 

What this example emphasizes is 
the fact that each handling problem 
calls for a specific answer. That’s the 
reason you are urged to lay your prob- 
lems before a competent, unbiased jury 
of experts—the S-A engineering staff. 
With access to al] types of conveying 
and elevating equipment (all made by 
S-A), they are in a position to recom- 
mend the exact system you need for 
utmost handling efficiency. Write us 
today for the whole S-A story. 


STEPHENS-ADAMSON 


ENUE, AURORA, ILLINOIS 


518 RIDGEWAY AV 


Designers and Wanupacturers of AU Types of 


































HOPPER 







| 





This photo shows a power plant, coal handling system consisting 
of a double bucket skip hoist, a pan feeder and belt conveyor, 


all of which were furnished by Stephens-Ad 



















MFG. CO. LOS ANGELES, CALIF. & BELLEVILLE, ONT. 


















Ductility — 


..-AND ITS OVERALL IMPORTANCE 
IN AN ENGINEERING METAL 


In general terms, ductility is the property 
of a metal that permits it to be deformed 
without fracture., 

It is the exact opposite of brittleness. 

If two materials have the same strength 
and hardness, the one with greater duc- 
tility has a good chance of holding up 
under overloads which would snap the 
other. 

Thus, ductility is especially important 
in bolts, where strain is likely to result 
from too vigorous tightening or from ab- 
rupt temperature changes. It also is an 
essential property in metal gaskets. A 
strong, ductile gasket will adapt itself 
readily to imperfections in joint surfaces 
while maintaining the strength necessary 
to prevent leakage. 

And, finally, high ductility is a great 
advantage in fabrication. The more duc- 
tile the material, the more easily it can 
be handled by the usual cold-working 
methods... bending, deep drawing, spin- 
ning, cold heading. 


Strength and Ductility 


By the very nature of materials, strength 
and ductility are divergent properties. As 
one increases the other decreases. As a 
general rule, highly ductile metals are 


soft and weak; some high strength metals 


are hard and comparatively brittle. But 
one of the outstanding characteristics of 
INCO Nickel Alloys is their exceptional 
combination of strength with high duc- 
tility. 


How Ductility is measured 


There are several methods for testing the 
ductility of metals, but the most common 
method is to pull a specimen of the metal 
on a tensile testing machine until it 
breaks. The ductility of the metal is then 
determined by measuring how much the 
specimen “stretched” or elongated. 

This is the method which was used in 
measuring the strength-ductility of Monel 
and other metals as shown in the charts 
below. 


What the charts show 


In Fig. 1, showing tests made by R. L. 
Templin and R. G. Sturm, the top point 
of the curve indicates the tensile strength 
of the various metals. Ductility ...as evi- 
denced by the metal’s “stretch”...is shown 
by the horizontal carry of the curve to the 
point where it drops off sharply. 

Fig. 2 shows the results of strength- 
ductility tests with 344” diameter bolts of 
Monel, brass, bronze and steel, as deter- 
mined at Columbia University, New York 
City. This test shows the high value of 
Monel for bolts and similar applications. 


Spun Monel diaphragms 


Stronger than mild steel, Monel is ductile 
enough to be formed in the most severe 
of all metal working methods... spinning. 

Diaphragms for gas meters and gas 
analysis instruments are spun from Monel, 








| TENSILE STRENGTH-DUCTILITY CURVES 
FOR SOME METALS AND ALLOYS 


FIG, 1 


ww 





FIG, 2 . 




















HIGH-TEMPERATURE HIGH-PRESSURE 
STEAM line gaskets formed from Monel by 
Goetze Gasket & Packing Co. Combined strength- 
ductility of Monel permits thinner gaskets, sav- 
ing stress on bolts. Monel gaskets adapt self to 
joint surfaces,,, assure strong, tight, lasting seal. 


SPINNING MONEL DIAPHRAGMS for gas 
meters and gas analysis instruments at Schwab 
Specialties Company, Pittsburgh, Pa. Strong, 
ductile, corrosion-re- 
sistant Monel is read- 
ily fabricated... as- 
sures long life in se- 
vere service. 







as illustrated in the accompanying photo. 

Ductility makes the spinning process 
easier ... the combined strength, hardness 
and corrosion resistance mean longer life 
for the finished Monel part. 


Gaskets for high temperatures 


Typical Monel gaskets for lines carrying 
steam at high pressures and at tempera- 
tures over 500° F. are illustrated also. 
Since Monel is stronger at 1000° F. than 
mild steel is at room temperature, thinner 
and narrower gaskets can be used. Thus, 
stresses on flange bolts can be reduced 
considerably. Yet, despite its strength, 
Monel is so ductile that a gasket shapes 
itself to slight imperfections in the flange 
faces as the bolts are tightened, forming 
a sealed joint that stays tight at high pres- 
sures. Alternate heating and cooling do 
not embrittle Monel gaskets... ductility 
remains at a high level. 


For further information about ductility 
and other properties of metals, write for 
the booklet, “The Technical Editor 
Speaks.” A copy is yours for the asking. 
Address: 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall St., New York 5, N.Y. 
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Any unbalanced thrust causes shaft to shift axially, thus regulating flow 
through clearance C, thereby controlling pressure against balancing 
BALAN CING dise A and thus automatically returning the pump to a state of perfect 


AR ie A N G f M E N T balance. Note that this hydraulic device leaves no unbalanced thrust 
@ 


to be taken up by bearings or other metallic contacts subject to wear. 


BALANCES ALL THRUST 


ELIMINATES SOURCE OF TROUBLE IN HIGH-PRESSURE BOILER FEED PUMPS 


The erosive action of high-temperature feed water in a high-pressure 
boiler-feed pump does not interfere with the operation of the 
De Laval automatic hydraulic balancing arrangement, since the 
automatic action of this device is in no way affected by normal 
wear, as can be seen from the illustration. Its universally trouble- 
free performance has been demonstrated over a period of 30 
years in hundreds of installations, handling feed water up 

to 350° F. and discharging against pressures up to 1600 psi. 


TURBINES +» HELICALGEARS - : . 
WORM GEAR SPEED REDUCERS : [ E / A ' A 2 
CENTRIFUGAL PUMPS + CEN- i ‘ : 


TRIFUGAL BLOWERS and COM 


sntssons . mo on umes STEAM TURBINE COMPANY - TRENTON 2, NEW JERSEY 
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CoPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 








Prepared by Bridgeport Brass Company 





Headquarters for BRASS, BRONZE, and COPPER 








“Bridgeport” 
AH 


Clean Condenser Tubes 
Pay Big Dividends 


Practical Suggestions for Maintaining High Vacuum 





Operators naturally are anxious to obtain 
maximum efficiency from their power plants 
by maintaining as high a condenser vacuum 
as possible consistent with good engineering 
practice. More water at greater speeds is 
being used to condense steam faster and 
increase the efficiency of the turbine. High 
water velocity generally helps to keep the 
tubes clean. However, vast quantities of 
water rushing through the condenser in- 
crease the corrosion problem along certain 
lines. To countefact the corrosion accel- 
erating effects of high water velocity, 
turbulence etc., Cuzinal, Duronze IV and 
Bridgeport’s 70-30 Cupro Nickel are used 
in place of Admiralty. 

The accumulation of films of slime and 
dirt, on the other hand, accelerate corrosion 
of condenser tube alloys by deposit attack 
and at the same time reduce heat transfer 
appreciably. These factors, of course, have 
a direct bearing on the successful operation 
of the entire power plant. Condensation of 





the steam is slowed up, and it becomes 
impossible to maintain the high vacuum 
necessary for greatest efficiency. 


Slight Vacuum Increase 
Well Worthwhile 


It is recognized by power plant engineers 
that a comparatively slight change in con- 
denser vacuum of even 0.1 inch can make a 
difference of hundreds and even thousands 
of dollars per year, depending upon the 
size of the power plant involved. 


How to Keep Tubes Clean 


There are several methods of maintaining 
clean condenser tubes. Chlorine, chlorine 
and ammonia, or certain salts injected into 
the circulating water periodically or con- 
tinuously have prevented certain slime con- 
ditions in connection with marine growths, 
and in some cases have made regular plug 
cleaning unnecessary. Chloramine solu- 
tions made by dissolving equal parts of 


Note: Bridgeport products are supplied in accordance with existing priority regulations. 


BRIDGEPORT 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. 





bleaching powder and ammonium sulfate 
have been recommended where much chlor- 
ine is required to kill the accumulations of 
bacteria and algae. ; 

Tubes may also be cleaned regularly with 
high pressure air or water applied at the 
exit end and may be dried out for 24 hours 
by passing hot air at about 120° F. from 
the generator air ducts into the condenser, 
while steam at approximately 140° F. is 
slowly passed through the steam space and 
vented. When tubes are thoroughly dry, 
each one may be washed by a high pressure 
water jet. If it is possible to open the.con- 
denser for a sufficient time to kill the ac- 
cumulated deposit of slime by drying out 
through normal air circulation, heat trans- 
fer properties may be restored without 
resorting to chemicals. 


Additional Things You Can Do 


Then, of course, there is the well known 
“plug”? method which consists of pushing 
rubber plugs through the tubes. This is 
very effective if done regularly on schedule. 
Incidentally, wire brushes should never be 
used as they disturb the protective scale 
by abrasion. 

Clean condenser tubes are desirable, not 
only from the standpoint of economy and 
operating efficiency, but also in the inter- 
ests of conserving vital equipment. Listed 
below are some additional suggestions for 
keeping condensers free from dirt and debris 
and increasing their efficiency and life. 

Dredge channel and keep intake tun- 
nel clean. 

Use screens fine enough to prevent 
debris from entering the condenser 


tubes. 

Check all valves, bonnets, and glands 
to prevent air from entering water 
stream. 

Use a device on water box, such as an 
air-venting system (air and erosion 
eliminator) for expelling entrained air. 

Clean out water box and keep the 
paint intact. 

Wire brush zinc protection plates and 
tighten bolts regularly in water box. 


BRASS 


ESTABLISHED 1865 
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short circuits. ) 
condition ot service for many motors. as 
‘The grinder shown here, for example, 
. starts and. stops every time @ finished 
is removed 
But the two Tri- 
it have been built to 
the voltage ices 
of service. 


New high-potential, electronic surge-tester 


verifies strength of 72//cAD motor windings 


B08 UE PAT. OPP 


This electronic test of insulation makes a “cardiogram” of 
every Tri-Clad motor winding, ferreting out weaknesses 
that might lead to shorts caused by voltage surges in service. 
It tests each turn, coil, and phase group of the windings for 
adequate insulation strength to withstand. the “steep front” 
high-voltage surges of actual service. First developed and 
applied by G.E., it’s one of the production tests which all 
Tri-Clad motors must pass as they come off our production 
lines. — General Electric Company, Schenectady, N. Y. 


ax TRI CLAD 
GENERAL ‘3 ELECTRIC motors 


Each week 192,000 G-E employees purchase mere than a million dollars’ werth ef War Bonds. 
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| “TUBE-UP” for full efficiency 


Lummus heat exchangers — purchased for war 
emergency power plant and central station use 
during critical metal shortages — should now be 
reviewed for full heat transfer efficiency. In many 
instances tube bundles of substitute materials 
may now be replaced with bundles fabricated of 
metals that will increase operating performance. 
Furthermore, now is the opportune time to install 
additional heat exchangers which were necessarily 
omitted from plant design due to wartime restric- 
tions. 

Lummus engineering service is available for mak- 
ing such a review and for the study of specific metal 
replacement problems and the modernization of 
power plants to meet post war requirements. For 


further information write to: 





LUMMUS 
POWER PLANT 
EQUIPMENT 


SURFACE CONDENSERS 
STEAM JET AIR EJECTORS 


BLEEDER HEATERS 


BOILER BLOWDOWN HEAT 
EXCHANGERS 


EVAPORATORS 
FUEL OIL HEATERS 
LUBRICATING OIL COOLERS 











THE LUMMUS COMPANY, 420 LEXINGTON AVE., NEW YORK 17, N.Y. 


LUMMUS 
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NCLAIR 


« Refinery © Terminal | 
=~ Pipe Line «=*Product Line 


a et COME 
SINCLAIR TANKER 





Seabed 


TANK CARS 


Typical Sinclair Refinery, Transportation and Distribution Units. 


@ SINCLAIR produces oil from more than 8000 
wells located in the United States and Venezuela. 


@ MANUFACTURES all types of petroleum 
products in 10 modern refineries processing 
90,000,000 barrels of crude oil annually. 

® TRANSPORTS 300,000 barrels of crude oil 
and finished products daily through 14,000 miles 
of pipe lines; also employs thousands of tank 
cars and a large fleet of ocean tank ships. 


@ OPERATES a chain of waterfront terminals 
from the Gulf of Mexico to New England. 


@ DISTRIBUTES petroleum products through 
2000 wholesale bulk plants which also service 
a network of many thousands of Sinclair Dealer 
stations. 


@ PRODUCES basic material for manufacture 
of synthetic rubber in one of the largest butadiene 
plants in the United States. 


Sinclair is America’s outstanding manufacturer of lubricants. 


fOr FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, N. Y. 
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“Phosphorized Admiralty —and 
its dezincification-resistance 


The qualities of this condenser 

tube material as confirmed in 

actual performance and re- 
ported by Scovill engineers 


Millions of pounds of Phosphorized 
Admiralty are now in use in heat ex- 
changer and condenser service — some 
since 1939 when this Scovill material 
was first introduced. Phosphorized Ad- 
miralty has built up a remarkable per- 
formance record and its resistance to 
dezincification is of a high order. 

An explanation of this may be of 
interest. 

The dezincification-resistance of 
Phosphorous bearing brasses is well 
known. 

The marked influence of a very small 
percentage of Phosphorous in control- 

_ ling this form of corrosion of Brass has 

“been the subject of considerable re- 
search. In this connection, much interest 
has been shown not only in the actual 
ability of Phosphorized Admiralty and 
other phosphorized brasses to inhibit 
dezincification but in the reasons for the 
beneficial effect imparted to such alloys 
by Phosphorous. 

Several theories have been advanced 
and much investigational work has been 
carried out to explain the inhibiting 
action of Phosphorous in brasses under 
service conditions which would nor- 
mally result in dezincification of the 
metal. This problem will be better 
understood by a consideration of the 
properties of Phosphorous and _ its 
compounds. 

Phosphorous is non-metallic in charac- 
ter and enters into combination with 
Oxygen to form a series of oxides. From 
Phosphorous and its various oxides, 
a number of metal salts may be ob- 
tained. With the exception of Sodium 
and Potassium salts, these metal com- 
pounds are, in general, insoluble in 
water. In some cases, these salts exhibit 
colloidal properties to some degree. The 
end product of the oxidation of Phos- 


e 





phorous gives ortho-phosphates and, in 
the presence of sufficient Oxygen, ortho- 
phosphates will be found. 

One interesting detail in connection 
with the compounds of Phosphorous is 
the behavior of Tin and Phosphorous 
when they are present in the same solu- 
tion. Tin Oxide in colloidal solution 
readily takes up or absorbs Phosphates 
and this reaction usually hastens the 
precipitation of Tin in a very insoluble 
form. It was earlier believed that this 
reaction was entirely of a_ colloidal 
nature, but, recently, it has been shown 
that a definite compound of Tin Phos- 
phate is formed, at least in certain con- 
ditions. This particular reaction be- 
tween Tin and Phosphorous compounds 
is stressed because it has been noted in a 
research on the dezincification of brasses 
that the presence of Tin in itself retards 
dezincification to some extent; but the 
addition of Phosphorous (as in Phos- 
phorized Admiralty metal) is neces- 
sary to prevent dezincification of the 
alloy. 

If the foregoing discussion of the for- 
mation of insoluble and colloidal metal 
salts of Phosphorous is remembered, the 
dezincification-resistant property im- 
parted to Brass by the addition of 
Phosphorous can more readily be ex- 
plained. In services where dezincification 
of Admiralty metal or other brasses has 
been experienced, the phosphorous con- 
tent of the dezincification-resistant 
alloys probably promotes the formation 
of a protective film (in the nature of a 
metal phosphate or phosphide such as 
Copper Phosphide CusP2), which coats 
the metal surface at initially corroded 
areas and arrests further action at 
such areas. 

The reactions which take place in the 
formation of the phosphorous contain- 
ing film may or may not be complex in 
nature, as may be anticipated from the 
above remarks on the chemical reactions 
of Phosphorous. Thus, in the early 
stages of corrosion, Phosphorous, to- 
gether with Copper, Zinc and Tin may 





pass into solution and the Phosphorous 
may then combine with certain of the 
metal ions in solution to form an insolu- 
ble compound which coats the metal 
surface as a stable impervious film. The 
formation of this compound may involve 
nothing more than introduction of ions 
of the reacting elements into the solu- 
tion, followed by precipitation and 
deposition of certain combinations of 
such ions on the metal surface. 

It is probable, however, that a more 
complex series of reactions takes place 
and may be better explained by con- 
sidering the existence of colloids in the 
medium in contact with the metal sur- 
face. In this connection, it may be 
pointed out that very minute quantities 
of colloids in a solution often times pro- 
duce a profound change in the behavior 
of such solutions. In the plating of 
metals, for example, colloids in the plat- 
ing bath may alter the type of plate, 
may prevent plating altogether, or may 
change the conditions (current density, 
voltage, etc.) at which satisfactory plat- 
ing may be carried out. The subject of 
plating is introduced in this discussion of 
colloids because dezincification may be 
looked upon as a plating operation in 
which Copper is plated upon the brass, 
usually in the form of a porous, brittle 
mass. In the case of Phosphorized Ad- 
miralty tubes, colloidal Tin Phosphate 
or other metal phosphates may play an 
important part in preventing dezincifi- 
cation of the alloy. 

This discussion of the, part which 
Phosphorous plays in preventing de- 
zincification of Admiralty metal and 
other Brasses has necessarily been brief 
and has been presented only because of 
the interest which has been shown in 
this subject. ‘ 

Wherever dezincification of Admiralty 
metal tubes has been a serious corrosion 
problem, the use of Phosphorized Ad- 
miralty metal tubes is suggested. This 
alloy combines the general excellent cor- 
rosion-resistant properties of Admiralty 
metal, a desirable fine grain structure of 
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“Phosphorized Admiralty tubes” 

cas BS for condenser and heat exchanger 
service are covered by patent 2,224,095 
and can be legally supplied only by 
the owner of this Scovill Manufac- 
turing Company patent, or one of its 
licensees. 
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Limitation’ order L-154 issued by the 
OPM, limits the use of nonferrous 
condenser tubes in land power stations 
to Muntz metal for fresh water plants, 
and Admiralty metal for salt water 
plants, No nonferrous metals contain- 
ing more copper and more tin than 
these two are permitted by the order. 


a 
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Results oF Corrosion lesrs 
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Room TEMPERATURE- -80 F | 


Exposure-Weeks 


the finished tubes, favorable physical 
properties and a very definite improve- 
ment over Admiralty metal in its very 
marked resistance to dezincification. 

‘While Phosphorized Admiralty was 





Scovill Offers 3 Services 
to Tube Users 


1. Information, like that appearing on 
these pages, which will help keep 
engineers informed of recent develop- 
ments and recent thinking in the 
matter of condenser tubes. The new 
“‘Condenser Tube Booklet”? — a part 
of Scovill’s Service in Manuals is 
available, free, from Scovill Manu- 
facturing Company, 17 Mill Street, 
Waterbury 91, Connecticut. 


. Research in Metals is another Scovill 
service, intended to establish new 
knowledge about metal alloys which 
will help develop better performance 
on the part of Scovill condenser tubes. 
Scovill Service in Metals also in- 
cludes the testing of raw materials, - 
the testing of finished tubes before 
shipment and the analysis of prob- 
lems arising from tubes in service. 


. Individual recommendations for each 
customer’s requirements constitute 
the third Scovill service. Service 
in Men brings you a wealth of ex- 
perience to help you obtain the best 
results and to eliminate trouble 
causes. 


Scovill 








( 





Service in Manuals.. 





\ 


SCOVILL CONDENSER TUBES 


ONE PRODUCT...THREE SERVICES 


. Service in Metals...Service in Men 


MANUFACTURING COMPANY 
WATERBURY, CONN, . 
a. ae 
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If you use Prefabricated Piping, 


Pressure Vessels and Heat Exchangers 
ALCO “Triple Service” can save you Time and Money 


wns you buy prefabricated piping, pressure 
vessels, and heat exchangers from ALCO, you 
save time and money. Here’s why: 


1. PURCHASING WILL COST YOU LESS 


If you buy these products from separate sources, 
your purchasing department will be compelled to 
deal with at least three companies; negotiations will 
be needlessly complicated, consume more time, cost 
you more money. But by letting aLco supply your 
requirements for all of these products, you simplify 
purchasing, save time and expense. 


2. ENGINEERING WILL COST YOU LESS 


When you purchase prefabricated piping, pressure 
vessels, and heat exchangers from three or more 
different sources, your engineers are compelled to 
deal with each of the various engineering depart- 
ments of all these suppliers. That means more time 
and money loss to your organization. This waste, 
too, can be saved when you deal with ALco on all 
these counts. 


3. INSPECTION WILL COST YOU LESS 


If you buy prefabricated piping from one source, and 
pressure vessels and heat exchangers from others, 
you must send three inspectors to the three plants 
fabricating your equipment. ALCO “triple service” 





means all inspection can be handled by one inspec- 
tor at our Dunkirk plant. 


4. ACCOUNTING WILL COST YOU LESS 


Finally, your accounting department has three sep- 
arate accounts to handle—instead of one—if you 
deal with three suppliers of prefabricated piping, 
pressure vessels and heat exchangers, respectively; 
instead of leaving it all to ALco. 


ALCO’s reputation for competence in designing, fab- 
ricating and delivering on time is beyond question. 
To rely on ALco for prefabricated piping and pres- 
sure vessels and heat exchangers is good business for 
your company and will be thoroughly justified by re- 
sults. We welcome the opportunity of demonstrating 
the advantages you gain by ALco “triple service” 


American 
- Locomotive 


ALCO PRODUCTS DIVISION 


Heat Exchangers e Pressure Vessels e¢ Prefabricated Piping 


30 Church Street, New York 8,N. Y.° Dunkirk, N.Y. 
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First Baby Flat-Top 
Hangs Up a Great War Record 


Pp. 8. She is propelled by Busch-Sulger Diesels 


The Navy Department recently revealed 

mn that America’s first escort aircraft carrier, 

the U. S. S. Long Island, had a part in the history-making 
victory at Midway. Its ’planes covered the operations of cer- 


tain warships that turned back the Jap fleet bound for Hawaii. With the easing of war demands, Busch» 
Sulzer will be able to step up rapidly its 


The Long Island’s appearance in the Pacific came after her delivery of engines to peacetime customers 


< A cs ws without reconversion. Now is the time 
pioneer work fighting U-boats. Her first air squadron, “‘com- to decide what you need and assure your- 
° ay = self of early delivery. Please write us 
posite one’’, recently was disbanded after receiving a presi- pri de Wee ieitheiete 
dential unit citation for having sunk, probably sunk or 
seriously damaged more enemy submarines than any other 


team in naval history, up to November 10, 1943. B U, Ss oS & 


SULZER 


so LOU FS 


BUSCH-SULZER BROS.-DIESEL ENGINE COMPANY «+ SAINT LOUIS 


AMERICA’S OLDEST BUILDER OF DIESEL ENGINES 
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LONG with the remarkable success of the YARWAY IMPULSE 
TRAP for standard trapping service (more than 300,000 have 
been purchased), has come its use in steam plants where pressures as 
high as 1500 Ibs and temperatures as great as 900°F are encountered. 


The integral-strainer trap shown above, developed for this service is 
suitable for every drainage requirement in high pressure steam instal- 
lations. It has ample condensate capacity when system is being “warmed 
up”. It will handle relatively small amounts of high temperature con- 
densate, efficiently, without losing its prime. 


The valve closes positively in the presence of dry or superheated steam. 


It is a fraction of the size and weight of other type traps designed for 
the same service—saving space, simplifying installation and requiring 
no support. 


It is suitable for all pressures within a wide range without change 
of valve or seat. . 


It has the same simplicity of design as does the standard Impulse 


The Standard Yarway Impulse Trap. Note ° ° 
briny ‘ Trap—only one moving part, a little valve. 


only one moving part — a little valve 


Its integral-strainer protects the trap against scale and rust in the 
system. 


For complete description of operating principle, send for Bulletin T-1738. 


YARNALL-WARING COMPANY, 114 MERMAID AVE., PHILADELPHIA 18, PA. 


YAR WAY IMPULSE STEAM TRAP 





WHAT LEADERS SAY 





What Are’ We Going to Do 
About Human Wants? 


TT basis of any 
economic pol- 
icy is the satistac- 
tion of human 
wants. Through- 
out history the 
struggle of man 
has been to attain 
“Freedom from 
want of the essen- 
tials of life—food, 
clothing, and shel- 
ter.” Technology 
has shown us the means to attain that 
freedom for all men and has further 
opened the path which leads to the satis- 
faction of wants in the luxury classifi- 
cation, or a more abundant life. 

The degree to which these further 
wants, which are unending, may be sat- 
isfied for the whole people is propor- 
tional to increase of real wages. Real 
wages must increase, real wages can in- 
crease—through placing more power at 
the disposal of each workman, through 
improved machines, improved methods, 
new materials, and more efficient pro- 
duction and distribution of electric 


power. 

Probably the most apparent of all 
human wants is good housing. In this 
country, we want new homes—1,000,000 
or more per year for many years is a 
very conservative estimate. There may 
be an increasing trend to-prefabrication, 
but whether prefabricated or built on 
the ground, each home will want electric 
service: a central heating plant, an elec- 
tric refrigerator, washing machine, iron- 
er, range, vacuum cleaner, toaster, 
clocks, electric lighting, and other elec- 
tric appliances. An increasing number 
will want the electric dishwasher, elec- 
tric garbage disposal system, electric 
water heater, and electric blankets. All 
will want radio, and an increasing num- 
ber will want television. 

The most promising development on 
the food front is frozen foods, and the 
various means for home freezing and 
Storage. Many look upon the. frozen 
food cabinet as the second refrigerator 
in the home. Others believe that the 
household refrigerator will take on 
frozen food storage as an added com- 
partment. Whatever form the frozen 
food cabinet takes, frozen foods will 
make a substantial contribution to better 
nutrition and better living for millions 
of people. 

The satisfaction of one want leads to 

a new want. 
_, Only 12 per cent of American fam- 
ilies are now enjoying the low cost lux- 
ury of electric cookery, but over half 
Prefer electricity. 

he warmth and lightness of an auto- 
matic electric blanket are unknown to 
99 ner cent of the people. 

Perhaps the most significant lighting 
development of recent years has been 
that of the fluorescent lamp, which is no 


By ROY C. MUIR 


longer new, but whose major contribu- 
tion <o human wants yet remains to be 
realized. The announcement of the cir- 
cular fluorescent lamps as well as the 
so-called “long-sl:m” lamps, which must 
await peacetime before tueir imal de- 
velopment, will likewise further the co- 
ordination of lighting and architecture. 

Those who view the future of lamps 
and lighting with only ordinary op- 
tim.sm foresee an elecirical requirement 
nearly equal, if not entirely beyond the 
total electrical demand up to the begin- 
ning of the war. 

Much has been said about rural elec- 
trification, and over 40 per cent of the 
farmers (2,600,000) in this country are 
using power line electric service. An- 
other 2,000,000 want this service and 
our problem is to create wants to build 
up each individual farmer’s load to a 
point where he can be economically 
served. This seems to be feasible. We 
should look upon each farm as: first, a 
residence; and secondly, a small indus- 
trial customer who produces food. 

I would prefer to look upon elec- 
tronics as a new tool—something plus, or 
in addition to that we now have, rather 
than something that will outmode the 
brilliant inventions of the past or com- 
pletely change our way of life. 

The placing of more electrical energy 
at the disposal of each workman is a 
matter of working out ingenious con- 
trols, and machines, and electrical proc- 
esses to do things that were impossible 
with earlier equipment. 

Electronics has entered our industrial 
life as a full-fledged partner; as a new 
tool. Resistance welding, electronically 
controlled, has revolutionized numerous 
manufacturing processes. Electronic con- 
trol of motors and of circuits generally 
has opened up new fields for better 
utilization of electric power. 

High frequency heat is still in its in- 
fancy, but its extensive applications, such 
as surface hardening of metal parts and 


uniform and fast heating of dielectric 
materials open a large vista of new uses 
of electric power. 

And what about the wants of the 
electric power industry itself? It is tac- 
tically located in the key position; upon 
it practically all of our other activities 
depend. 

Thus far efficiency and operational 
reliability have meant so much in oper- 
ating costs that these have had the pref- 
erence over low first costs. The indus- 
try is giving some encouragement to a 
standardization of ratings which should 
enable the maufacturers to obtain low- 
er costs through duplication of produc- 
tion. Emphasis on factory assembled 
“package” products is also a step in the 
right direction. There is no thought in 
these moves to freeze techincal design; 
rather it gives equipment manufacturers 
more opportunity to concentrate on the 
research and development program nec- 
essary to achieve better performance at 
lower costs. 4 

The step from a 10,000 Btu station 
to a 9,000 Btu station is a big one. 
Higher steam temperatures, reheat,.and 
refinement in hoiler and auxiliary de- 
sign offer possibility of some improve- 
ment in the economy of the large coal 
burning steam station. 9,000 Btu is 
within the reach of the mercury steam 
cycle. The problem here is one of ob- 
taining lower first costs, and we hope 
with experience this can be done. New 
cycles may develop in the future. 

When these developments of the sim- 
ple gas turbine have been mastered we 
shall be better qualified to judge the 
possibility of its future development as 
a legitimate competitor of the larger and 
more efficient power generating plants. 

Research and engineering for the elec- 
tric power industry is not losing impetus 
—there are still too many wants to be 
satisfied and too many encouraging fac- 
tors in sight to permit of any slowing 
down. : 





ROY C. MUIR, General Electric Co. vice-president in charge of Engineering 
since 1934, was born in Arcadia, Wis., in-1881. Mr. Muir entered the Univer- 
sity of Wisconsin in 190! and received his B.S. in electrical engineering in 
1905. After graduation he entered the G.E. student engineering course at 
Schenectady where he was 2 yr on test. In his second year, he was made 


assistant to the head of Turbine Test. 


In 1907 he was transferred to the 


Turbine Engineering Department, and in the following year, to the Power and 
Mining Engineering Department, now the Industrial Department. 

When the International General Electric Co. was organized in 1919, 
Mr. Muir was appointed chief commercial engineer of that company. In 1922 
he was made assistant engineer of the Industrial Engineering Department. In 
May, 1930, he became general assistant to the late Charles E. Eveleth, then 
vice-president in charge of engineering, in 1933 was appointed manager of 
the Engineering Department, a position he held until his promotion the fol- 
lowing year to vice-president in charge of Engineering. 

The material presented on this page is from a recent address before the 
annual EE meeting, New York, June, 1944. 
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Official U. S. Marine Corps Photo 


Power Makers in Bougainville 


This has been called an engineers’ war because every type of scientific knowl- 
edge is being applied to the problems confronting the combatants. If any- 
body doubts that statement let him take a look at this picture taken in the 
jungles of the South Seas. Seven American Marines who might well qualify 
for places on a champion football team are shown in scientifically sumelnens 
‘quarters, equipped with scientifically made weapons, the one throw-back 
being the bolo knife (or are those corn knives in the hands of the Kansas and 
Pennsylvania boys). Certainly the rifle, the pistol and the Rising gun are engi- 
neering masterpieces. The clothing, perhaps attire would be the better word 
considering the growth of beards on several of these huskies, is that scientific- 
ally developed by jungle natives as best suited to the climate. A difference 
of opinion, however, seems to exist regarding the foot wear. Oh yes, there's 
the jewelry—dog tags, rings and watches—all scientific? You answer that 
one. All honor, however, to this group of stalwart young American Marines 
who handle the power equipment for a Marine unit in the Bougainville offen- 
sive. They made the landing with the advanced troops and are veterans of 
numerous Jap air raids and artillery shells. Here are their names, left to 
right front row: Private First Class W. G. Neal, 119 S. Alexandria St., Hoising- 
ton, Kan.; Technical Sergeant Paul Jeffries, 2912 Montebello Terrace, Balti- 
more, Md., in charge of the power plant; Private Donald E. Lambertson, 
‘Homasassa, Fla.; and Private First Class Normal H. Carl, Reinerton, Pa. 
Rear row, left to right, Private First Class Roger J. Emmert, 341 Brown Street, 
Grand Rapids, Mich.; (Emmert formerly worked for the telephone company 
in Grand Rapids. His wife lives at 206 N. Mayo Avenue, Compton, Callif.); 
Corporal Frederick A. Marcello, 329 W. 17th Street, Erie, Pa., and Private 
Patrick O.-Finnigan, RR No. 1, Allen, Texas. 
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WITH THE EDITORS 





@ End in Sight—The overwhelming 
Allied victories of recent weeks leave 
little doubt that the end of the Euro- 
pean war is in sight. The German 
armies are shattered and from here on, 
it is largely a matter of cleaning up, 
of getting the thing over. Only the 
desperate hope of the Nazi leaders to 
secure an easy peace makes them con- 
tinue the struggle. While it is possible 
that there will be no formal surrender 
and that the disintegrated Nazi forces 
will continue to snipe at U. S. and 
British armies even after we occupy 
Germany, the big job will be over and 
we can begin to think about conversion 
to a peacetime economy. This does not 
imply sudden stoppage of the war 
effort on the manufacturing front. 
Many military items are still needed, 
but from now until the war’s end the 
country will be waiting, and in the 
meantime making what preparations 
and adjustments it can without relax- 
ing in the work and effort still needed. 
@ Reconversion—Reconversion in its 
present-day sense is a complex term and 
means many things to many people. 
Specifically, of course, it means the re- 
tooling and the reorganization of manu- 
facturing plants so that such plants can 
begin to make civilian goods, but in its 
broad sense it means everything from 
the removal of priorities and buying re- 
strictions to running our cars again at 
60 mph. The military viewpoint is that 
too much emphasis is being placed 
too early upon reconversion and that 
the war effort is being hampered by 
failure to concentrate sufficiently upon 
the production of military items that 
are still urgently needed. On the other 
hand, a strong body of opinion holds 
that post-war programs are subject to 
far too much delay and controversy, 
and that the country will pay the pen- 
alty in the form of depression and 
unemployment for not being farsighted. 

It is possible that the situation is 
not as bad in either respects as the 
extreme critics charge and that it will 
be brought into better shape, before 
time runs out, than they are now ready 
to believe. Certain war items, accord- 
ing to testimony by military officials, 
are behind schedule and below needs 
but these are the exceptions and in the 
case of the overwhelming majority of 
war items, production is up to require- 
ments and the stocks abundant. Cer- 
tain government surplus property is 
already being offered for sale and we 
can expect a great deal more to come 
on the market in the very near future. 

It would appear reasonable, there- 
fore, for those with conversion or re- 
habilitation problems to begin doing 
what they can about them now. Gov- 
ernment post-war planning may be 
slow but that does not prevent any 
individual or private organization from 
doing its own planning, and in this 
respect, the safest bet seems to be to 
count on an early end to the war in 
Furope. WPB announced recently, 
that immediately after X-Day, almost 
all controls will be lifted—no more 
priorities, no more forms to file, no 
more production schedules. Of course, 
“mediately does not necessarily mean 
the next day or the next week, but it 
can’t be long. 


@ Rehabilitation — Rehabilitation of 
the injured veteran is a problem that 
should be included in every reconver- 
sion plan, yet among the numerous 
plans for the post-war activity that 
have been formulated very few have 
even mentioned this phase of the prob- 
lem. It is high time that plans be made 
to care for the unfortunate living vic- 
tims of the war as they come back 
into civilian life under handicaps that 
may require an entire readjustment of 
education and training. 

Each individual is a special case and 
although attempts are made to classify 
physical defects, complications arise 
which compel separate consideration 
of each employe. A plan of procedure 
suggested by the American Mutual AI- 
liance consists of the following five 
steps: 1, Learn the medical facts. 2, 
Analyze your jobs. 3, Match the man 
and the job. 4, Introduce the man to 
the job. 5, Plan for follow-up. 

This plan has been used success- 
fully by insurance companies in the 
rehabilitation of workmen who have 
been injured in industrial and other 
civilian accidents and could readily 


‘be made the procedure in rehabilitat- 


ing injured veterans. 

To determine the medical facts, each 
individual would of necessity have to 
submit to an examination by a com- 
petent physician, for the applicant 
may have other afflictions than the 
injuries received in the service. The 
second step, analyzing the job, can 
best be done by the men in the plant 
who designate and supervise the tasks 
to be performed. 

Matching the man to the job is a 
problem for the physician, the super- 
visor and the disabled employe, all three 
working co-operatively to find a job 
satisfactory to the employe that will 
not impair his health but will enable 
him to perform a service profitable 
to the employer. 

Introducing the man to the job is 
another term for teaching or training 
him to perform the work for which 
he has been hired in the safest and 
most efficient manner, Probably most 
of the handicapped men will consider 
first the work for which they were 
trained before they were called into 
service. Those definitely unfitted for 
their former jobs may seek work as 
a foreman or manager wherein their 
former experience will be an asset 
and their physical defects will not 
impair the efficiency of their services. 

Others seeking work may have had 


_ no experience, except-schooling, prior 


to service in the war and these must 
be given a complete course of instruc- 
tion in the work they are selected to 
perform. In all cases of introducing a 
handicapped man to the job, complete 
success is obtainable only when the 
instructor employs psychological prin- 
ciples designed .to develop in the em- 
ploye self-confidence-and a sense of the 
importance of his ,job. 

The task of following-up on the 
progress of a handicapped man needs 
to be done by a physician in col- 
laboration with the man who directs 
the work of the employe. Here dgain 
the use of psychology can do much 
to aid the progress of the individual. 


He will need encouragement and direc- 
tion all along the road to the point 
where he is self-reliant, capable and 
efficient in his work. ; 

Employers have found through ex- 
perience that rehabilitated workmen 
who have been thoroughly trained are 
efficient, careful, industrious, loyal and 
seldom absent from their work. Some 
employers, however, refrain from hir- 
ing men who have handicaps on the 
assumption that companies writing 
workmen’s compensation insurance in- 
crease the’ premium rates when physic- 
ally handicapped persons are employed. 
We have been assured that that is not 
the case as serious second injuries to 
previously injured workers occur in- 
frequently. This whole question is be- 
ing studied by various state legisla- 
tures with a view toward passing laws 
favorable to the handicapped veteran. 

A detailed discussion, by men with 
experience, of the problem of re- 
habilitating handicapped veterans for 
work in power plants would be wel- 
comed by the Editors of Power PLANT 
ENGINEERING. We would like to hear 
from those who have plans in opera- 
tion, those who are making plans, and 
those with personal handicaps who can 
relate experiences that might be help- 
ful to others, 


@ The Heat Pump—It is very encour- 
aging to note the recent renewal of 
interest by engineers in this country in 
the “heat pump”. Some time ago, in 
an excellent paper presented before the 
Edison Electric Institute, Phillip Sporn 
of the American Gas & Electric Co., 
outlined the advantages of this method 
of heating or cooling, and more re- 
cently, R. U. Berry of the Air Condi- 
tioning and Commercial Refrigeration 
Division of the General Electric Co. 
discussed it before the Summer Tech- 
nical Meeting of The American Insti- 
tute of Electrical Engineers. 

Heat pumps are refrigerating sys- 
tems in which the principal interest is 
in the heat given off by the condenser. 
A portion of this comes from the elec- 
trical input to the compressor and the 
remainder from cooling an external 
source of heat, usually outdoor air. 
The heat output is several times the 
equivalent of the electrical input and 
these systems offer possibilities of fuel 
economy beyond anything possible 
with fuel-burning equipment. 

The idea of the heat pump is not 
new since Lord Kelvin called attention- 
to the principle over ninety years ago 
but it becomes of practical interest 
today because of the recent advances 
in the use and development of air con- 
ditioning equipment. As air condition- 
ing gains greater acceptance we can 
expect interest in the heat pump idea 
to grow and it is quite possible that 
we will see a great deal of practical 
development of such systems in the 
next ten years. A few actual installa- 
tions were made before the war and 
nearly all of them are in successful 
“operation.taday. As pointed out by Mr. 
‘Berry, the heat pump idea has not re- 
ceivedl’the promotion that manufactur- 
eré and utilities gave to the household 
electric refrigerator when it was intro- 
duced but endeavors certainly will be 
made to promote it in the post-war 
period. The future development of the 
heat pump for residential use will prob- 
ably depend upon the relative success 
or failure of these endeavors. 
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Outdoor Equipment _ 





Features Harvey Couch Station 


New 30,000 kw steam electric generating plant of the Arkansas 
Power and Light Co. has most of the major equipment installed 
outdoors. Only the boiler feed pumps, turbine auxiliaries, heat 
exchangers, evaporators and electrical switchgear are installed 
indoors. The turbo-generator, though protected by a metal 
housing is completely outside the building proper. The outdoor 
boiler is designed to burn either gas or oil but at the present 
time only natural gas piped from the McKamie oil field is burned 


mone the comparatively few new 
steam-electric generating stations 
that have been built since Pearl Harbor, 
one that deserves special mention be- 
cause of unusual features, is the Harvey 
Couch Station of the Arkansas Power & 
Light Co. The initial installation which 
has now been in operation nearly a year 
consists of one 30,000 kw turbogener- 
ator, an outdoor 350,000 Ib per hr boiler 
and all necessary auxiliaries to make a 
complete steam-electric generating plant. 

The general design was governed 
largely by the necessity of conserving 
materials vital to the war effort and to 
that end the station building itself is un- 
usually small. Though originally designed 
with a steel frame, this was changed to 
reinforced concrete, using steel platforms 
in cases where the greater bulk of con- 
crete would have made its use prohibi- 
tive, or where it was necessary to have 
platforms removable. 

To the end of having as small a build- 
ing as possible, a large part of the 
equipment is placed outside. The top of 
the thirty-one foot high turbogenerator 
fcundation is flush with the roof line so 
that this machine is completely outside 
the building and is protected by a re- 
movable metal housing. It is served for 
maintenance and overhaul by a traveling 
gantry crane which runs the length of 
the roof. This crane serves auxiliaries 
in the building through removable roof 
hatches. On the highest roof of the sta- 


tion building and in the open is located 
the feedwater deaerating equipment and 
storage tank. Removed from the station 
building is the large water pump that cir- 
culates condensing water through the 
condenser from the cooling tower, and 
all transformers that feed the electrically 
driven plant auxiliaries. 

The electric generating unit consists of 
a 25,000 kw, 0.8 power factor, 13,800-v, 
3600-rpm, hydrogen-cooled General Elec- 
tric turbogenerator designed for steam at 
650 psi and 825 F at the throttle, to- 
gether with direct-connected main and 
pilot exciters. In the installation of this 
generating unit conservation of materials 
was effected by the omission until a later 
date of a spare oil cooler. , 

The steam generating unit is a Com- 
bustion Engineering 3-drum, bent-tube, 
gas-fired boiler, complete with water 
walls, superheater, air heater and fan 
equipment. The boiler proper contains 
14,350 sq ft of heating surface. The 
unit has a capacity of 350,000 Ib of steam 
per hr at 710 psi and 830 F. As already 
pointed out, the boiler is of weatherproof 
construction and is erected outdoors with 
an enclosed firing bay, facing and built 
integrally with the station building. The 
unit is designed to burn either gas or oil 
though at present only gas is burned. 
Tanks and other auxiliaries for oil burn- 
ing will be added at a later date when 
materials become more plentiful. 

The forced- and induced-draft fans, 





Fig. 1. General view of Harvey Couch Station showing the cooling tower in the foreground 


air heater and stack are located adjacent 
to the boiler on separate foundations. 
The forced-draft fan is an American 
Blower Co., high-speed, double-inlet, 
double-width fan rated at 113,400 cfm 
and is driven by a 300-hp Westinghouse 
squirrel-cage motor. The induced-draft 
fan is an American Blower Co. Sirocco 
unit, rated at 210,000 cfm and driven by 
a 700-hp Westinghouse  squirrel-cage 
motor. 

The gas used at the present time is 
piped from the nearby McKamie oil field. 
This is known as “sour” gas, high in 
hydrogen sulfide and is sweetened in a - 
gas-treating plant under independent 
management. A standby gas line is tied 
in to an existing transmission pipe line in 
the vicinity. The boiler is fitted with six 
Peabody combination natural gas and oil 
burners. 

Water for the entire plant is supplied 
by three deep-well pumps located on 
widely divergent spots on the property. 
These pump into a settling basin which 
serves as a foundation for a 50,000-gal 
elevated storage tank. 

A sixteen-cell forced-draft cooling 
tower on the west end of the plant site, 
connected to the condensing equipment by 
twin reinforced-concrete ducts, cools the 
condensing water. Circulation in this 
cooling system is maintained by a 76-cfs 
Allis-Chalmers single-stage pump, driven 
by a 700-hp motor, located outdoors ad- 
jacent to the building. The cooling 
tower is provided with 16 plastic-blade 
fans direct-connected to 25-hp motors. 
At the rated capacity of 76 cfs this cool- 
ing tower cools the water from 105 F to 
90 F with an ambient wet-bulb tempera- 
ture of 76 F. 

Boiler make-up water is softened by 
an Elgin zeolite down-flow pressure-type 
double unit softener, manually operated 
and having a rated capacity of 12,000 lb 
per hr. The condensing water is chlori- 
nated but otherwise not treated. 

The main boiler plant and turbine 
plant auxiliaries, two boiler feed pumps, 
transfér pumps, heat exchangers, turbo- 
generator lubricating oil system, evapora- 
tor, electrical load centers and switchgear 
are very compactly housed together with 
a complete piping system on the first and 
mezzanine floors of the approximately 90 
ft sq by 31 ft high station building. The 
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Fig. 2. View looking across 
the station building roof 
showing the deaerating 
feedwater heater in the 
foreground and the metal 
housing covering the turbo- 
generator just beyond. The 
metal covering over the 
turbogenerator is complete- 
ly removable by means of 
the crane shown at the left 


Fig. 3. General view looking 
north. This view shows the recent- 
ly installed oil burner pump and 
the housing for the Zeolite water 
softeners. It also shows the loca- 
tion of the induced draft fan with 
respect to the breeching and the 
stack 


Fig. 4.A view of the station looking south. 

This shows the end of the removable metal 

turbogenerator housing on the roof just be- 

low the gantry crane. The deaerating boiler 

feedwater heater. can be seen immediately 
to the right of the crane 
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LIST OF MAJOR EQUIPMENT ARKANSAS POWER & LIGHT CO. HARVEY 
COUCH (MC KAMIE) STEAM ELECTRIC STATION _ - 





TURBOGENERATOR—one General Elec- 
tric, rated 31,250 kw 0.87 pf with hydro- 
gen cooling at 15 psi, 13.8 kv 3600 rpm, 
including direct-connected main and pilot 
exciters ; 

SURFACE CONDENSER—Oone Allis-Chal- 
mers 2-pass non-divided water box type, 
28,000 sq ft, rated 246 million Btu per hr, 
with auxiliaries 

CIRCULATING-WATER PUMPS—one Al- 
lis- Chalmers horizontal _ single - stage, 
rated 76 cfs at 63 ft total dynamic head, 
with 700-hp squirrel-cage motor 

CoNDENSATE PUMPS—two A\llis-Chal- 
mers horizontal centrifugal, rated 290,000 
Ib per hr each at 300 ft total dynamic 
head, with 100-hp squirrel-cage motors 

CooLING TOowER—one Foster Wheeler 
16-cell forced-draft type, with plastic- 
blade fans direct connected to 25-hp mo- 
tors, rated 76 cfs of water cooled from 
105 F to 90 F with ambient wet bulb 
76 F 

STEAM GENERATING UNIT — one Com- 
bustion Engineering bent-tube type for 
710 psi gage 830 F, rated 350,000 Ib per 
hr continuous, comprising : 

Heating Surface, 
Sq Ft 
14,350 
5,520 


Boiler 

Water walls ............... 

Superheater, Elesco with - 
manual bypass damper... 

Air heater, Ljungstrom re- 
generative 


6,600 


BurNERS—six Peabody combination 
natural-gas and oil 

ForceD-DRAFT FAN—one American 
Blower No. 9 American High-Speed, 
double width, double inlet, rated 113,400 
cfm 11.45 in. static at 1180 rpm, with 
300-hp squirrel-cage Westinghouse motor 

INDUCED-DRAFT FAN—one American 
Blower Sirocco, rated 210,000 cfm 12.1 


in. static at 700 rpm, with 700-hp squir- 
rel-cage Westinghouse motor 

RADIAL-BRICK CHIMNEY—one Alphons 
Custodis unlined, with manganese-shade 
perforated hard-burned; 150 ft high, 10 
ft inside diameter at top, 16.5 ftpat base 

BoILeER FEED PUMPS—two Allis-Chal- 
mers type MD 5-stage double suction, 
rated 275,000 lb per hr normal- (max 
design 380,000 Ib per hr) at 300 F and 
2370 ft total dynamic head; one 600-hp 
3570-rpm squirrel-cage motor ; one 700-hp 
motor to be replaced by, when available, 
Terry steam turbine type GS, 600 hp for 
steam 650 psi 825 F at throttle and 50 psi 
gage back pressure 

DEAERATING HEATER—one Elliott ver- 
tical type, rated 300,000 Ib per hr normal 
(max 400,000 lb per hr) for 50 psi gage 
max operating pressure, mounted on 
storage tank having 125,000 Ib capacity, 
with auxiliaries 

EvaAporaTor—one Foster Wheeler type 
HP single-effect, with internal preheat- 
er, rated 10,000 lb per hr at 46 psi abs, 
with 2-pass vent condenser and accesso- 
ries 
HIGH-PRESSURE HEATER — one Foster 
Wheeler 945-sq ft 2-pass U-bend vertical 
closed type for 9th stage, rated 24.5 mil- 
lion Btu per hr to heat 295,000 1b per hr 
of condensate from 273 F to 325 F when 
supplied with steam at 158 psi abs 

Low-PRESSURE HEATER—one Struthers- 
Wells 1230 sq ft 4-pass U-tube vertical 
closed type for 15th stage, rated 24 mil- 
lion Btu per hr to heat 215,000 Ib per hr 
of condensate from 82.5 F to 194 F when 
supplied with steam at 11.3 psi abs 

WaATER-SOFTENING PLANT—Oone Elgin 
zeolite down-flow pressure type double- 
unit manually operated, rated 12,000 1b 
per hr, with accessories 

FUEL OIL HEATER—one Lummus hori- 
zontal type, 915 sq ft rated 2,150,000 Btu 


per hr to heat 27,000 lb per hr of bunker 
C oil from 70 F to 250 F when supplied 
with saturated steam at 100 psi gage 

LuprICATING OIL purification system— 
one Bowser No. 7-E type A continuous 
filtering, rated 500 gph, with 2-compart- 
ment 5000-gal precipitation tank, also 
transfer oil pumps and accessories 

Air compressor—one Gardner 6-cyl- 
inder 2-stage, rated 316 cfm at 100 psi, 
with air receiver and 75-hp squirrel-cage 
motor 

SERVICE-WATER PUMPS—two Ingersoll- 
Rand No. 5-UV single-stage double-suc- 
tion centrifugal, rated 1000 gpm at 300 ft 
total dynamic head, with 100-hp squirrel- 
cage motor 

MAIN CONTROL SWITCHBOARD — one 
Westinghouse duplex type complete with 
meters, relays and accessories, mounted 
in enclosed cubicles and on swinging rear 
panel 

AUXILIARY POWER SWITCHGEAR — one 
General Electric 2300-v indoor type metal 
clad, comprising floor-mounted structure 


.of 14 cubicles, each with electrically op- 


erated removable-type air circuit break- 
ers, rated 5 kv and 100,000-kva inter- 
rupted capacity, with accessories 

AUXILIARY POWER LOAD CENTERS—two 
Pelham 440-v floor-mounted metalclad 
structures (one indoor, one outdoor) 
from’ transformers to station auxiliary 
motors 

MAIN TRANSFORMERS—three Moloney 
10,000-kva single-phase 2-winding out- 
door type, rated 13,333 kva FAOC, 
66.4/115-kv wye and 13.2-kv delta with 
taps for 112.5/110/107.5/105 kv, with ac- 
cessories 

AUXILIARY POWER TRANSFORMERS — 
two Wagner 2-winding 3000-kva 3-phase 
self-cooled outdoor type, rated 13.8-kv 
delta and 2.4-kv delta with taps for 
13.455/13.110/12.765/12.4 kv. 





first floor is at ground level since outdoor 
location of many auxiliaries obviates 
necessity of a deep basement. 

A pent-house on the station building 
roof adjacent to the firing bay, houses 
the boiler and turbine gageboards, the 
generator hydrogen control panel, gener- 
ator pilot board and the superintendent’s 
office. The combustion control system for 
the boiler has the draft control and feed- 
water regulation centralized on the boiler 
gageboard. With this arrangement, com- 
plete plant control is concentrated at the 
firing aisle so that a minimum of per- 
sonnel is necessary for plant operation. 

A small step-up substation comprising 
three 10,000-kva, 13,200/110,000-v trans- 
formers and a three-pole 110,000-v oil 
circuit breaker is located just to the east 
of the station building to feed a trans- 
mission line to McKnight Substation, 
15 miles away, where ties are made to 
the company’s transmission system. A 
spare transformer may be added at a 
later date. 

The main plant auxiliaries are fed 
from 2300-v bus, supplied, through a 
13,800/2300-v transformer, from the gen- 
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erator main leads. Smaller motors and 
lights are supplied from 2300-v bus 
through additional step-down transform- 
ers. During plant outage periods, auxil- 
iary supply is from 110-kv transmission 
line, through main transformers. 

Two main considerations were kept in 
mind in the selection of the plant site. 
The initial requirement was that the loca- 
tion be either at or close to a dependable 
low-cost fuel supply. It was also neces- 
sary to find a spot with ground charac- 
teristics suitable for the foundation. With 
these objectives in mind certain locali- 
ties about McKamie were first investi- 
gated but soil conditions in this vicinity 
were unfavorable. The site finally se- 
lected is approximately two miles east 
of Stamps, adjacent to the St. Louis 
Southeastern Railway and a main high- 
way. There, soil conditions were good 
and source of fuel supply was not far 
distant, McKamie being about ten miles 
to the south. 

Investigations for site were started 
early in March of 1942, and the work 
of clearing and grading, installation of 
railroad spur and an access road, was 


started at the site selected, about June 1 
of the same year. As soon as this work 
was completed, about the latter part of 
August, a contract was let for the con- 
struction of all concrete foundations and 
the main building superstructure. Most 
of the foundations were in by the early 
part of 1943 and the main building super- 
structure was completed around July. 

The plant was designed by Ebasco 
Services Incorporated, with field supervi- 
sion by Mr. W. M. Wolford as super- 
intendent of construction, and Mr. A. A. 
Edewaard as resident engineer. J. P. 
McNulty had the general contract for 
concrete work. R. H. Bouligny, Inc., of 
Charlotte, N. C., received the contract 
for all electrical work. Contracts for the 
installation of the various major mechan- 
ical units were as follows: Turbogener- 
ator by General Electric Co., boiler by 
Combustion Engineering Co., Inc., con- 
densing plant by Allis-Chalmers Mfg. 
Co., cooling tower by Foster Wheeler 
Corp., and piping by Blaw-Knox Con- 
struction Co. Other smaller units were 
installed by Arkansas Power & Light 
Company’s own forces. 
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A New Three-Phase 
Grounded Neutral System 
-—p 








This description of a new type of power supply system, should be of vital 
interest, not only to transmission and distribution engineers but to the majority 
of power plant engineers as well. While the most important system grounding 
starts at the source of supply, quite often the transformer, the greatest source 
of supply is right at the power plant itself. Most engineers are familiar with 
the four commonly used types of power supply systems in use today but very 
few know of the new system described in the accompanying article, which is 
known as the "A" system. This "A" system is the invention of William T. 
Taylor, noted authority on transformers and distribution systems and whose 
articles on a new type of armature winding diagram appeared in POWER 
PLANT ENGINEERING during 1943. As is pr ery this "A" system has 
important advantages over the present Delta, "Y", "T", and "V" systems if 
it becomes necessary to change over from one system to another. With the 
"A" system such a change can be made with the least disturbance. In fact, 
this "A" system incorporates all the major and most used 3-phase systems 





THE FOUR COMMON power sup- 
ply systems of today are the ‘‘ A,”’ 
the “7,” the “TF” and the “V.” 
The “A” system shown herein, 
which is new, can be operated 
simultaneously on the same metal- 
lie network (transmission or/and 
distribution) as either the “V,” 
the “T” or the “A” systems. It 
offers merits where a gradual or 
partial change-over of a distribu- 
tion network to a higher voltage 


is desired because the phase an- 


gular relations, common to a 
change from “A” to “Y,” do not 
alter by changing the system con- 
nections, say from “A” to “A” or 
from “T” to “A” (see Figs. 1 and 
2). 

Excluding the “T” system, each 
of the above mentioned trans- 




















Fig. 1. Closed delta system changed to the 
"A" or delta-star system 


formation systems have their 
phase windings divided into two 
equal parts hence the grounding 
connection can be (and generally 
is) made at this midway point, 
and one of the two “T” system 
transformers can be brought un- 
der this category for a conver- 
sion. The “V” system is com- 
monly grounded at the apex of the 
“V” although the center point of 
any one phase winding may be 
used. The “T” transformation 
usually provides a neutral outlet 
point for grounding but the sys- 
tem itself is of no use for conver- 
sion to a higher voltage. 

With time, loading and system 
(overhead line and/or under- 
ground cable) extensions, the 
drop in voltage may become pro- 


_hibitive, reqeiring either an in- 


crease in the supply voltage or an 
increase in the cross-section of 
network copper. Also for other 
reasons a higher voltage of supply 
may become necessary and the 
only common practice of today is 
to change the system connections 


‘from “A” to “Y,” assuming the 


system is “A” connected in the 
first place. If the transformer 
system of connections be “Y” then 
it is already supplying its highest 
voltage. 

For distribution networks in 
general it is usually impossible to 
operate two distinct voltages si- 
multaneously on the same metallic 
network. If the system connec- 
tions are “A” or 1.000 or 100 per 
cent, then a change to “Y” would 


give a higher voltage of \/3X1.000 
or 173.2 per cent, but the result- 
ing angular displacement of the 
phases would not permit operation 
of the two distinct systems on the 
one metallic network which may 
be that of partial change-over of 
a distribution area to a higher 
voltage. A change of system con- 
nections from “A” to “Y” re- 
quires that the entire distribution 
network be changed over at the 
one and same time. 

Illustrating for greater sim- 
plicity, only one side of the trans- 
formation system (secondary or 
primary, as the case may be), Fig. 
1 reveals a closed delta or “A” 
system changed to the “A” or 
delta-star system. Such a system 
change may be necessary for two 
very desirable reasons, namely: 
(1) to inerease the phase line volt- 
age, and (2) to provide a true neu- 
tral grounding point. 

It is common manufacturing 
practice to make the windings of 
single-phase transformers in two 
equal halves, hence the half or 
the whole of a phase winding may 
be used for each extended leg of 
the “A.” Where the whole wind- 
ing is used it is connected in par- 
allel. Thus the “A” system con- 
verted from “A,” consists of 
three parts in each whole leg and 
two equal parts in the original 
“A” b-e phase (see Fig. 1). 
Therefore ordinary stock distribu- 








Fig. 2. This diagram shows how the "T" 
system is converted to the "A" or delta-star 
system 
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tion transformers can be used for 
a change from “A” to the higher 
voltage without displacement of 
the phases. 

Where it is required to provide 
a true neutral point and decrease 
the potential stress from phase to 
ground, the “V” or open-delta sys- 
tem may be converted to the “A” 
or delta-star system (without volt- 
age increase) by connecting a %4 
voltage single-phase transformer 
across the two open-legs at points 
24 of their length from the apex 
of the “V.” 

The following tabulation rep- 
resents the different percentage 
voltages for different system 
changes: 


change to the “Y” system. 

If the transformers, line insu- 
lators and line conductor-spacings 
are designed for 2400 “A” line 
voltage, then they will operate 
safely at 4800 “A” line voltage. 
Hence, for these standard voltages 
ordinary transformers and the 
same primary lines can be used 
for operating the “A” system at 
twice the voltage of the “A” 
system. 

Now take a case requiring 50 
per cent increase in line voltage, 
using standard transformers of 
2400 or 4800 v and a “A” system. 
For a system change from “V” or 
“A” to “A” and for the same max- 
imum potential stress between line 





SYSTEM 





Neutral to any 
one phase lead 


Between “A” 
phase leads 


Across the 
“A” 





Original “T” 
From corp? to 66a 
Original “A” or “V” 
From “A” to “A” 
From oy to sca» 

(no voltage increase) 
From “en”? to “A” 

(with voltage increase) 


57.7% 


86.6% 
57.7% 


86.6% 








86.6% 
(no neutral) 


100% 
150% 
100% 
150% 
100% 


150% 


100% 
100% 
100% 
100% 
66.6% 


100% 











Figure 2 shows how the “T” 
system is converted to the “A” or 
delta-star system with an increase 
in phase line-voltage of 150 per 
cent without chahging the phase 
angular relations. This requires 
less transformer capacity than 
the “A” system of Fig. 1, assum- 
ing the same percentage increase 
in voltage. 

In ease of failure in a phase 
transformer such as A-b or A-c 
of Fig. 1, the “A” system will con- 
tinue operating in open-delta 
though the connections might, if 
desired, be changed to the “T” 
system as shown in Fig. 2. 

Assuming standard voltage ini- 
tially and use of the same stock 
transformers for a change to 
double the original line voltage 
(not the “Y” with increase to 
173.2 per cent), a conversion from 
“A” to “A” will limit the maxi- 
mum increase in potential stress 
from phase to ground to definitely 
safe values though the operating 
voltage is now 200 per cent. For 
example: assuming the original 
“A” voltage to be 2400 v and the 
maximum potential stress to be 
0.866 2400 = 2080 v; then, doub- 
ling the phase voltage by use of 
similar transformers and changing 
to the “A” system we get 4800 v 
(standard) with maximum poten- 
tial stress of only 2800 v. Hence, 
such a change may better serve 
the conditions and better solve 
the distribution problem than a 


and ground, the “A” system per- 
mits of a 50 per cent increase in 
line voltage. Thus, maximum 
stress for the “A” 4800 v system 
is 4800 0.866 = 4157 v and 
for the “A” 7200 v system it is 
7200 x 0.577 = 4157 v. Hence, 
the original 4800 v line can be 
used for the 7200 v new line 
voltage. 
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Fig. 3. Showing how the line voltage on the 
"V" system can be increased 


ehicdsoie. 


Fig. 4. These diagrams show, how by the 
use of vectors it can be demonstrated that 
the "A" system incorporates all the major 
and most widely employed 3-phase systems 


By connecting the “V” or open- 
delta system as shown in Fig. 3 
the line voltage can be increased 
just the same as shown in the 
above examples for the closed- 
delta system. In other words, the 
loss of a phase transformer does 
not cripple the “A” system. Oper- 
ated in “V” it will supply 3-phase 
power, delta and star on any one 
side of the system (primary and/ 
or secondary), provide a true 
neutral grounding point on both 
sides of the system, permit an in- 
crease of 50 per cent or even 100 
per cent without a change in line 
insulators, conductor spacings, 
angular phase relations, and use 
of the same stock transformers, 
ete. 


Protection of Buried 
Pipe Lines 

CaTHODIC protection as a means of 
preventing corrosion of buried pipe lines 
has been widely used for a number of 
years and experience has shown that 
a properly designed and maintained sys- 
tem is both satisfactory and economical, 
according to reports from the National 
Bureau of Standards. 

Until recently, little has been known 
about the current density necessary to 
prevent corrosion. The common prac- 
tice has been to cause current to flow 
from a buried anode to the structure in 
sufficient quantities to insure an arbi- 
trarily chosen difference of potential 
between the structure and a reference 
electrode, or to cause the potential to de- 
crease by an experimental amount. 

It has been shown that the potential 
of buried steel with respect to a reference 
electrode in the adjacent soil depends 
on the aeration and pH value of the 
soil and that the application of cur- 
rent to a buried structure may gradually 
raise or lower its potential, depending on 
the reactions resulting from the flow of 
current. It follows that neither the 
potential of the buried structure nor a 
specified change in the potential neces- 
sarily indicates its condition with respect 
to corrosion. 

If buried corroding steel is made a 
cathode, its true potential ‘with respect 
to adjacent earth remains constant when 
the current flowing to the cathode is 
increased, until the local corrosion cur- 
rents have been overcome. Application 
of additional current changes the po- 
tential of the cathode in proportion to 
the logarithm of the additional current. 
The current just sufficient to change the 
potential of the cathode is the current 
required to prevent its corrosion. 

The potential of a cathode with re- 
spect to a reference electrode in the 
earth, as usually measured, includes a 
drop due to resistance in the circuit, 
and this must be eliminated or deducted 
if the critical current is to be recognized. 
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U.S. Navy Cold Storage Plant 
At Bayonne, N. J. 


Great Cold Storage Warehouse at U. S. Naval Supply 
Depot stores vast quantities of food for our Naval forces 
. . « Refrigeration supplied by four electrically driven 
ammonia compressors . . . Brine cooling system used .. . 
Electrical control equipment fully automatic and of the 
most modern type . . . Plant stimplied with full complement 
of indicating and recording instruments for dependable 
and efficient operation .. . Rooms cooled by 90,000 ft of 
2-in. brine coils .. . Sea water used for cooling condenser 


MONG the vast array of struc- 
tures and buildings which make 

up the great U.S. Naval Supply Depot 
at Bayonne, N. J., there is one, known 
simply as Building No. 35, which is of 


for a hungry person but it will avail 
him but little for all this food is 
destined for use in the far-away places 
of the world where our Navy holds 
forth, The food remains in this build- 


ing only temporarily, usually only long 
enough until it can be loaded into the 
ships which dock alongside. 

In this article, we will concern our- 
selves not with the food itself but with 


more than ordinary interest to the 
average individual because of what it 
contains. This is the cold storage build- 
ing, a tremendous structure, over 540 ft 
in length and filled with the most 
amazing quantity and variety of food 
conceivable. If anybody still wonders 
where all the butter and cheese and 
meat that once decorated our American 
dinner tables went during the years of 
war, he need go no farther than Build- 
ing No. 35 at the Bayonne Supply De- 
pot to be provided with an explanation. 
Here, he will see great rooms piled 
high with hundreds of thousands of 
pounds of cheese, tons upon tons of 
butter, There will be rooms filled with 
nothing but lemons and oranges, others 
lined with hundreds of sides of beef 
and still others stacked with fish, 
poultry, vegetables of all kinds. Some 
of the rooms will have temperatures far 
below zero, others containing fruits 
and vegetables with more moderate 
temperatures around 35 and 40 deg. It 
is a most interesting place, especially 


Fig. 1. (Above) A view of the three 2-cylinder 

compressors. Two II by 10s and a 9 by 9 are 

interconnected with a 4-cylinder 12 by 12 on the 

other side of the room. The belt-driven exciters 

it will be noted are mounted on top of the syn- 
chronous motor frames 


Fig. 2. (Left) The four-cylinder, 12 by 12 com- 

pressor. Flexo-Seals are installed on all of the 

compressors at the Bayonne plant. This machine 
operates at 240 rpm 
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Fig. 3. The system is provided 
with three 34 in. diam by 15 ft 
long brine coolers fitted with 
oil-type liquid level indicators 
and insulated with granulated 
cork poured inside a rectangu- 
lar enclosure of cork board. 
The brine pumps can be seen 
behind the building column at 
the left 


the technical aspects of keeping such 
vast quantities of highly perishable 
food in good condition, in short, keep- 
ing it at the proper temperatures. 

Quite obviously, the refrigerating 
system for a cold storage warehouse of 
this character is of the utmost import- 
ance. To avoid spoilage of the millions 
of dollars worth of food stored it is 
imperative that the refrigeration be 
highly reliable and of adequate capac- 
ity. The refrigeration system is, there- 
fore, most modern in design and pro- 
vided with every control to make its 
functioning as near foolproof as 
possible, 

The cooling load is carried by a 
brine system, the brine in turn being 
cooled in three horizontal shell-and- 
tube brine coolers, each 34 in. in diam 
and 15 ft long. 

Four electrically driven ammonia 
compressors are provided. Three of 
these are two cylinder machines while 
the fourth is a 12 by 12 in. 4-cylinder 
unit. The line-up of two cylinder ma- 
chines includes a 9 by 9 in. unit and 
two larger compressors, 11 by 10 in. The 
9 by 9 machine is equipped with capac- 
ity controls and operates at 327 rpm. 
The 11 by 10’s run at 300, and the 4- 
cylinder compressor turns at a mod- 
erate speed of 240 rpm. All compres- 
sors are Frick Co. units and all are 
driven by direct-connected Ideal Elec- 
tric Co. synchronous motors. 

The general arrangement of the re- 
frigerating equipment is shown in Fig. 
4. The three 2-cylinder compressors 
are arranged on one side of the room 
together with the brine coolers, the 
brine pumps and the brine mixing tank. 
The 4-cylinder compressor is located 
on the other side of the room along 
with the condenser pumps and the con- 
densers. The three shell and tube con- 
densers use sea water for cooling and 
are installed in a glass partitioned room. 
Water from the condenser pumps first 
passes through the ammonia pre- 
cooler before it enters the condenser 
inlet headers. The inlet headers are 
arranged in the form of a loop so that 
the water enters the condenser water 
boxes from two sides. The two all- 
welded ammonia receivers are also lo- 
cated in the condenser room. 

The refrigeration system normally 
contains about 7500 lb of ammonia. Ten 
100 Ib drums, a total of 1000 1b, of am- 
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monia are kept on hand at all times for 
use in case of emergency. These 10 
drums of ammonia are stored in a rack 
just outside the condenser room. In 
case additional ammonia is required in 
the system, the operators can roll the 
drums to the door of the condenser 
room and hose is always kept on hand 
whereby the ammonia. can be trans- 
ferred from the drums to the ammonia 
receivers. 

The system is provided with three 
brine coolers and four brine pumps. 
The brine coolers are equipped with 
oil-type liquid level indicators, and are 
insulated with granulated cork poured 
inside a rectangular enclosure of cork 
board. 

The brine is circulated by two 
pumps of 500 gpm capacity, one of 800 
gpm capacity and a fourth of 1000 gpm 
capacity. These are driven by 20 and 
30 hp, 1200 rpm, 220 v_ induction 
motors. The brine is handled at two 
temperatures; in one instance the brine 
leaves the coolers at 24 deg and in the 
other, at minus 20 F. 

A brine mixing tank is provided 
together with a small motor-driven 
pump for circulating the brine during 
the mixing operation. This tank is 
located alongside of the brine circulat- 
ing pumps. The flow of brine is 
metered by a Builders Iron Foundry 
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As with other installations operated 
by the Navy, this refrigerating plant is 
complete with everything necessary for 
the most dependable and efficient op- 
eration. Two 10-in. recording gages 
register the gas pressures; nearly 50 
thermometers are used to check the 
operation of compressors, condensers, 
brine coolers, fan units, etc. An am- 
monia helmet, refrigerant mixer, and 
special valve box are furnished for fire 
department use, 

The electrical equipment is especi- 
ally complete, and the control is highly 
automatic. The synchronous motors 
supplying the four compressors are all 
4160 v machines, Each motor has its in- 
dividual control panel in a 9-panel 
metal enclosed Westinghouse switch- 
board, Starting a machine is a simple 
procedure. After both suction and dis- 
charge valves are opened and the oil 
level in the crankcase is checked, the 
motor is started at the switchboard. As 
the motor is an induction motor, a 
solenoid is energized which opens an 
automatic valve permitting the dis- 
charge to by-pass into the suction. The 
instant the motor is synchronized, the 
solenoid is de-energized which unloads 
the automatic by-pass, closing it, and 
the compressor is on the line. The 
power factor of the motor is then ad- 
justed by control of the field rheostat. 
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Fig. 4. A plan of the refrigerating equipment room showing the arrangement of the 
equipment. The ammonia condensers are installed in a separate room having glass partitions 
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Fig. 5. A general view of the refrigerating plant showing the condenser pumps in the 
foreground at the right and the condenser room at the rear. The brine mixing tank can 
be seen just to the right of the compressor at the left 


tion of the circuit breakers and control 
equipment. This is charged by a 
Westinghouse “Rectox” rectifier 
mounted on the wall above the bat- 
tery. The battery is installed at the 
end of the room alongside of the 
switchboard. 

The freezer room is cooled by ap- 
proximately 90,000 ft of 2-in. brine coils, 
welded on the job from 40-ft lengths 


of full weight pipe. Eighteen suspended 
and brine-spray type air cooling units 
are installed in the egg, fruit and 
vegetable rooms. Eighteen thermo- 
stats and the same number of control 
valves are provided. Other control 
equipment includes four high-pressure 
cutouts, and four sets of water failure 
pressure switches, alarm bells, trans- 
formers, and 4-pole relays for the 
pumps. 


List of Principal Equipment in the U. S. Naval Supply Depot Refrigerating 
Plant at Bayonne, N. J. 





AMMontIA COMPRESSORS 

1 Four Cylinder, 12 by 12; Type 
SMM Frick Co. compressor, capacity 
186 tons at 85 per cent efficiency and 
standard conditions, Driven by a 250 hp, 
240 rpm, 4160 v 3-phase, 60 cycle Ideal 
Electric Co. synchronous motor with 
belt driven exciter mounted on the 
frame of the motor 

2 Two cylinder, 11 by 10, Frick Co. 
compressors, capacity 81 tons at 85 per 
cent efficiency. Driven by 125 hp, 300 
rpm, 4160 v Ideal Electric Co. syn- 
chronous motors with belt driven ex- 
citers mounted on frames 

1 Two cylinder, 9 by 9, Frick Co. 
compressor, capacity 55 tons at 85 per 
cent efficiency. Driven by a 75 hp, 327 
rpm, 4160 v Ideal Electric Co. syn- 
chronous motor with belt driven ex- 
citer mounted on frame 
AMMONIA CONDENSERS 

3 Vertical shell-and-tube condens- 
ers, Frick Co., 32 in. in diam by 14 ft 
high 
BRINE CooLers 

3 Horizontal shell-and-tube brine 
coolers, Frick Co. 


Pumps 

4 Goulds Pumps Inc. centrifugal 
brine pumps one 1000 gpm, one 800 
gpm and two 500 gpm capacity. All 
are driven by Ideal Electric Co., 220 v 


induction motors 


3 Goulds Pumps Inc., condenser 
pumps, one 200 gpm, one 400 gpm and 
one 600 gpm capacity all driven by 
Ideal Electric Co., 220 v induction 
motors. 

1 Brine mixing pump, 40 gpm 
AMMONIA RECEIVERS 

2 All welded construction 
SWITCHBOARD 

1 9-panel metal enclosed Westing- 
house Electric & Mfg. Co. switchboard 
installed by Peters & Peters, Inc. 
STORAGE BATTERY 

1 60-cell Exide Storage battery with 
Westinghouse “Rectox” Charger. 
MISCELLANEOUS EQUIPMENT 

Brine meter. Builders Iron Foundry, 
venturi meter with manometer indicator 

Oil purifiers. Honan Crane 

Portable oil pumps and tanks. 
Bowser 





Hydroelectric Develop- 
ments Planned for Brazil 


N LINE with the intensive economic 

progress that is taking place in 
Brazil, the Inter-American Development 
Commission reports that Brazil has 
under way or planned more than ten 
projects for construction or improve- 
ment of hydroelectric plants which 
would more than double the capacity of 
the country for electric power produc- 
tion. 

Plans are made to expand the ca- 
pacity of the existing stations of 
Ribeirao das Lagos in the State of Rio 
de Janeiro by about 40,000 kw through 
the construction of a new dam and tun- 
nel. This state is the second largest 
consumer of electric power, taking about 
26 per cent of the total Brazilian pro- 
duction. 

In the State of Sao Paulo, at the 
Usina do Cubatao the capacity is to be 
increased by about 55,000 kw by the in- 
stallation of a new generator, tunnel 
widening and other work. The State of 
Sao Paulo, the center of Brazilian in- 
dustries, contains about 46.7 per cent of 
the power production installations of the 
country. The Cubatao station has a po- 
tential capacity of 1,000,000 hp, of which 
300,000 hp is installed. 

A new hydroelectric station with two 
generating units of 10,000 kw is to be 
constructed in Avanhandava by the Em- 
presas Eletricas Brazileiras in the State 
of Sao Paulo. 

Construction of the Macabu plant in 
the State of Rio de Janeiro is now under- 
way. 

Three plants with a combined capac- 
ity of 85,000 kw are to be built in the 
State of Rio Grande do Sul, center of 
the cattle raising and agriculture indus- 
tries and possessor of a number of other 
important industries. 

One of the largest projects in the 
program is to be located on the Sao 
Francisco River on the boundary between 
the States of Bahia and Alagoas. This 
plant is to have a capacity of 500,000 
kw and its construction is to mark the 
first step in an extensive program for 
the industrial and agricultural develop- 
ment of the rich northeastern territories. 

In the mineral-rich State of Minas 
Gerais, the Rio Pardo Basin and the Rio 
Doce Valley are to be the sites of siz- 
able projects to support the economic 
development of both regions. The basin 
holds deposits of zirconium and high 
quality bauxite. This valley leads to 
rich iron ore reserves, and deposits of 
mica and manganese are located in the 
valley. pois 1 

As planned today, this program of 
hydroelectric power development will 
provide well in excess of 1,230,000 kw of 
additional electric power generating ca- 
pacity and will about double the present 
capacity. A survey conducted by the 
Brazilian Commission. of Inter-American 
Development gives an estimate of poten- 
tial hydraulic power for the country 
of over 20,000,000 hp. 
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A Look at the Nation’sCoal Pile 


Coal production near capacity of mines . . . Coal stocks below desired quanti- 
ties but increasing . . . Among industrial consumers, electric utilities carry 
‘highest reserves .. . Ten per cent of electric utility stock is anthracite . . 

Electric power weekly production now at 1943 figure . . . Steel production 


‘curve now lower than for 1943 .. . Estimated coal 
16,000,000 tons short of estimated requirements ... 


roduction for 1944, 
sers urged to follow 


SFAW suggestions in purchase, storage and use of fuel for generating steam 


BY RALPH E. TURNER, 


URING the winter of 1942-’43 acute 
suffering among the users of fuel, 
particularly for heating purposes, was 
brought about by the existing war 
conditions. Many of the difficulties 
were the direct result of the submarine 
activities carried on along the Atlantic 
coast. Particularly acute was tHe short- 
age of fuel oil. This fuel had become 
popular not only for residential and 
apartment house use but many power 
generating plants were depending upon 
oil for fuel. 

Conditions have changed radically 
in the past two years. Not only have 
war activities of the enemy along the 
coast been subdued, but oil burning 
plants have, in large measure, been 
converted to the use of coal. This 
change has placed a greater burden 
on the coal industry to supply the 
needs of the country. So acute has 
the situation been during this entire 
year that Government agencies have 
continuously been warning the public 
of an impending shortage of fuel this 
coming winter and strongly urging fuel 
users to order their winter fuel needs 
during the summer season when trans- 
portation is most convenient and deal- 


Editor, Power Plant Engineering 


RETAIL STOCKS 


MILLION NET TONS 


MILLION NET TONS 


Fig. 1. Stocks of bituminous coal and lignite in the hands of commercial consumers 
and retailers 


ers can give their customers more 
careful consideration. 

Adopting a policy designed to bring 
about higher efficiency in the use of 
fuel, more even distribution among 
users in all sections of the country, 
and more uniform production of coal 


throughout the year, the U. S. De- 
partment of the Interior appointed the 
National Fuel Efficiency Council, with 
Thomas C. Cheasley as_ chairman, 
which with nearly 150 area coordina- 
tors and 5000 volunteer regional en- 
gineers has inaugurated a program of 


Table |. Stocks and consumption of bituminous coal and lignite in the United States 








July, 1944 
(preliminary) 
STOCKS, END OF MONTH, AT: Ni 
Electric power utilities a 
Byproduct coke ovens 
Steel and rolling mills ... 
Coal-gas retorts a .. 
Cement mills A 508,000 
. 17,529,000 
13,793,000 


Percent 
June, 1944 
(revised) 


° 
> 
i] 
a 
o 


t tons: 


16,457,000 
6,152,000 
785,000 
206,000 
491,000 
16,839,000 
13,329,000 


Cement mills 





Total industrial stocks ... 55,553,000 
Retail dealer stocks b 5,876,000 


p) 


Railroads (Class I) 
54,259,000 
5,421,000 
Retail dealer 





Grand total 


MONTHLY CONSUMPTION BY: 
Electric power utilities a 
Byproduct coke ovens 
Beehive coke ovens 
Steel and rolling mills 
Coal-gas retorts a 
Cement mills 


61,429,000 
gi 


otal by months 


N 
6,416,000 


8,468,000 
10,253,000 
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Cl AR) NeNONOe 


59,680,000 


Beehive coke ovens 


Coal-gas retorts 


+i +41 14+ 
. ote eee 
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10,230,000 Other industrials 





Total industrial 


35,296,000 
Retail dealer deliveries b .. 


7,917,000 


35,295,000 
7,777,000 


+ 
be 





Grand total 43,213,000 
ADDITIONAL KNOWN CONSUMPTION: 
Coal mine fuel a7 pe 
d) 


43,072,000 


248,000 ADDITIONAL K 
(d) Coal mine fue 


oa 


Grand total 1,393 
N CONSUMPTION 


Other industrials ... 
Total industrial 


Grand total 
DAILY CONSUMPTION BY: 
Electric power utilities 
Byproduct eoke ovens 
Steel and rolling mills 
Cement mills ...... 


eee ewe scene 


Total industrial 
Retail dealer deliveries 


July, 1944 June, 1944 
(preliminary) (revised) 
———Days’ supply. 


DAYS’ SUPPLY, END OF MONTH, AT: 
Electric power utilities 
Byproduct coke ovens 
Steel and rolling mills 
Coal-gas retorts .... 


80 days 
24 days 
30 days 
55 days 
47 days 
56 days 
39 days 


46 days 
21 days 


82 days 
22 days 
32 days 
57 days 
50 days 
64 days 
42 days 


49 days 


23 days 
44 days 42 days 
Daily average 
‘Net tons———— 
206,968 205,567 
258,290 259,267 
30,516 31,933 
24,935 25,933 
3,774 3,733 
10,194 10,367 
273,161 298,700 
330,742 341,000 - 


1,138,580 1,176,500 
255,387 259,333 


967 1,435,833 
‘ 8,267 
(d) 
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KQOmMRwp © 
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7,355 
(d) 





(a) Collected by the Federal Power Commission (b) Coverage has been considerably increased since July 1, 1943. (c) Collected by the Association of 
American Railroads. Includes powerhouse, shop, and station fuel. (d) Figures not available for publication. 
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Table Il. Industrial stocks of bituminous coal and lignite by regions in terms of day's supply 








England 
Middle 
Atlantic 
Missouri 
Valley 
Lake dock 
territory 
Southwest, 
Mountain, 
and Pacific 
Total all 
regions 


New 
Lower 


a POWER UTILITIES 


July 


“N 


0 90 
87 


155 


1944—August 30 32 
3 31 
51 


*% Indiana 


on 
nO 


oxo IlIlinois- 


02 60 00 
won 


no 
S 
toay 
SE axe 
dS 
dKSo 


two 
Se 
om 
~ 

SIS) 

Op 





w 
> 


July 1 
1943—August 
STEEL AND RO 
1944—August 68 32 (a) 
(a) 


(a) 
(a) b 32 
(a) ( b 30 
(a) (a) b 33 
46 (a) 57 
2 193 83 

CEMENT MILLS o 
1944—-August 1 73 30 91 b 50 
July 1 67 19 80 b 47 
1943—August 1 Cy ee ea b 40 


(@) —* in total to avoid disclosure. (b) Includes certain large companies reporting national 
otals only. 


Table Ill. Stocks of industrial anthracite held by industries (net tons) (a) 


NA 
dRNCO 


an 
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Percent of change 
rom rom 
u revious ear 
ELECTRIC POWER UTILITIES c , ' h io 
Stocks, end of month s — 4. 
Consumed during month 296 278,283 : - 
Days’ supply, end of month 178 days a - 
RAILROADS (CLASS I) d 
Stocks, end of month 165,637 141,138 
ee a —_—- . 69,719 72,780 
ays’ supply, end of mont 74 days 58 days 
OTHER INDUSTRIAL CONSUMERS ‘ : 
(Selected representative plants e) 
Stocks, end of month 884,549 870,755 id (f) 
pc gran aaah ——- ‘ ue 222,517 i (f£) 
ays’ supply, end of mont 135 days 117 days : f 
RETAIL DEALERS : ‘i ” 
(Selected representative plants g) 
Stocks, end of month 723,492 648,448 1 
Delivered during month 1,124,548 1 
Days’ supply, end of month 20 days + 33.3 
(a) Anthracite in producers’ storage yards reported by Anthracite Committee, Commonwealth of 
Pennsylvania, Department of Commerce, amounted to 378,340 tons on August 1 and 347,868 tons 
on July 1. (b) Subject to revision. (c) Collected by the Federal Power Commission. (d) Collected 
by the Association of American Railroads. (e) Represents 714 identical consumers in June and 
July, 1944. (f) Data not available on a comparable basis. (g) Represents 3,648 identical dealers 
for June and July, 1944, 





1. (f) 
1, (f) 





Table IV. Upper Lake dock trade in total coal 


(Compiled by cooperative arrangement in which Maher Coal Bureau covers Duluth-Superior 
and Ashland-Washburn, and other commercial operators report direct to Bureau of Mines. Includes 
all commercial American docks on Lake Superior and on the west bank of Lake Michigan as far 
south as Racine and Kenosha, Wisconsin, but not including Waukegan and Chicago, Illinois.) 








s Calendar year to date——— 
BITUMINOUS COAL 
Percent 
oad yy 19 1943 = 
RECEIPTS a 44 94 change 


Lake Superior. ... 1,275,802 1,327,161 4,361,722 3,344,507 + 30.4 
Lake Michigan 637,037 719,529 2,696,022 6 2,013,707 + 33.9 


ROGET cient tees vie bie vote 1,912,839 2,046,690 7,057,744 6 5,358,214 + 31.7 
DELIVERIES (RELOADINGS) 

Lake Superior 664,987 717,399 

Lake Michigan 360,651 383,723 


1,025,638 1,101,122 








4,951,763 5,572,225 — 11.1 
2,985,129 b 3,291,829 oy Soe 


7,936,892 b 8,864,054 — 1&5 








STOCKS, END OF MONTH 
Lake Supevion: oc cccccccccce 3,093,658 
Lake Michigan 1,652,476 


4,746,134 


2,484,759 c 3,093,658  d 2,191,584 
1,376,090 c¢ 1,652,476 d 1,353,275 


3,860,849 c¢ 4,746,134 d 3,544,859 








ANTHRACITE 
RECEIPTS . 
Lake Superior 102,945 235,344 23,709 e+892.6 
Lake Michigan 55,417 61,445 209,929 132,030 + 59.0 


151,604 164,390 445,273 155,739 +185.9 








DELIVERIES (RELOADINGS) ’ 
Lake Superior 39,108 53,044 125,866 49,535 e+154.1 
Lake Michigan 31,085 36,025 186,454 191,840 — 2.8 


70,193 89,069 312,320 241,375 + 29.4 








STOCKS, END OF MONTH 
Lake Superior e 108,138 ce 165,217 d 27,127 = e+-509.1 
Lake Michigan 109,531 85,199 c¢ 109,531 d 46,181 +137.2 


274,748 193,337 c¢ 274,748 d 73,308 +274.8 











(a) Subject to revision. (b) Revised! (c) Represents stocks end of month for July 1944. . 


(d) Represents stocks end of month for July 1943. (e) Through an error on the part of one of the 
reporting docks, a certain tonnage of anthracite dust or silt used in briquet manufacture was not 
reported at the proper time, and all of this tonnage has been included in the June report. 


instruction to users and investigation 
of troublesome fuel situations that will 
reach every phase of fuel use. This 
Council is determined to do everything 
possible to avert a fuel crisis this com- 
ing winter but it will need the full 
co-operation of all fuel users. 

Indications are that sufficient coal 
will be available if precautions are 
taken by individual users to estimate 
carefully their requirements, order well 
in advance that which is expected to 
be used, keep in storage from one'‘to 
three months’ supply, burn fuel effi- 
ciently, use heat and power without 
waste, 

Coal in Storage 

Contingencies are always likely to 
arise which will prevent regular de- 
livery of coal to a power plant. Rail 


. or ship transportation may be inter- 


rupted due to weather conditions, ac- 
cidents or labor difficulties. One man’s 
guess is as good as another’s as: to 
how long interruptions may last, but 
it is never safe for a. boiler plant to 
be without fuel enough to last at least 
one month without deliveries being 
made. Utilities have made it a prac- 
tice to stock up coal during the sum- 
mer so that by the time winter sets in 
they have three to four months’ supply 
on hand. Regular deliveries are con- 
tinued so far as possible and the stock 
pile is resorted to only during emer- 
gencies. Stocks are replenished as the 
coal becomes available. 

Other industries, as a rule, do not 
stock up their fuel reserves to the 
extent that utilities do and it is to 
these plants that the greatest appeal 
is being directed to stock coal for 
the coming winter. Although a num- 
ber of these industries depend upon 
coal as raw material for their manu- 
factured product, such as coke and gas, 
the manager of the power plant serv- 
ing any factory, institution, building 
or any industry should make certain 
that the allotment for steam and power 
generation is adequate and a sufficient 
quantity is kept in storage for emer- 
gency use. 

In the chart, Fig. 1, are plotted 
the amounts of bituminous coal and 
lignite held in stock by industries and 
retail dealers over the past five year 
period. In general, the chart indicates 
that stocks reach their low point in 
the spring months and are built up 
to a high in November or December. 
The one exceptional year was 1943 
when stocks decreased almost con- 
tinuously from May of ’43 to March 
of ’44 since which time stocks have 
made a substantial increase. How the 
various industries participated in this 
increase is indicated by the figures 
in Table I which shows two months’ 
operation, Inasmuch as the problem of 
storage must be answered for in- 
dividual plants in various districts of 
the country, Table II may be helpful 
for it shows how the bituminous and 
lignite supplies varied not only by in- 
dustries but also by regions. Almost in- 
variably greater supplies are carried 
in those regions farthest from the coal 
producing areas, 
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That industrial anthracite is used — 


to a considerable extent by electric 
power utilities is noted in Table III 
which indicates that the amount held 
in storage, the country over, is about 
one-tenth that of bituminous coal and 
lignite. Its use, however, is confined 
principally to plants in the regions near 
the anthracite mines. Trends in recent 
shipment of coal to various districts 
are shown in Tables IV and V. These 
figures change from week to -week 
with extreme variation in transporta- 
tion difficulties. The Great Lakes, for 
instance, are frozen over in winter and 
fuel movement by boats is completely 
stopped for several months. Plants 
depending solely upon such delivery 
of fuel must of necessity stock up 
sufficient fuel to carry them over the 


winter. Other plants may be so situated: 


that coal may come by rail as well 
as water but it is difficult to determine 
how dependable either or both of these 
means of transportation may be under 
unpredictable weather conditions until 
after the season is over. 

With the exception of some short 
periods when miners were on strike, 
coal production during the past two 
years has been remarkably uniform 
throughout the year with the greatest 
output in the period from November 
"43, to the middle of February °44. 
Holidays and minor labor disturbances 
have caused fluctuations but as a rule 
the mines have been producing at 
close to their full capacity, and under 
these circumstances users cannot de- 
pend upon additional output in case 
the demand becomes acute during the 
coming winter when the call for resi- 
dential fuel is greatest. Figure 2 and 
Table VI give data pertinent to pro- 
duction rates, 

On the basis of consumer use of 
coal during 1943, the Solid Fuels Ad- 
ministration for War has made esti- 
mates of requirements for 1944. These 
figures are as follows: 

1943 1944 

(Estimated) 

nny tion Requirements 

Consumer + Thous. Tons 
Electric power item" ' 80,000 
By-product coke ........ : 90,40 96,000 
Be ive coke 11, *300 
Steel and rolling mills ... 11, 7000 

1 gas retorts 0 1,700 
Cement mills ...... ae ay 3,500 

150,500 


Other industry ........ 145-000 
Railroads 142,000 
130,000 


626,000 

Estimates made oy *SPAW on July 
1 indicate that for the coal year be- 
ginning April 1, 1944, at the prevailing 
rates of production there will be a 
deficit of 16,000,000 tons, most of which 
will be in the Southern Appalachian 
coals which are‘ essential in making 
steel and widely used in residential 
heating throughout the eastern half of 
the United States. The production 
of bituminous coal last year was 
589,000,000 tons which was 26,000,000 
tons short of the year’s consumption, 
and accounts for the dip early this 
year in the amount of coal in storage. 





low that of last spring unless condi- 
tions of production and consumption 
change radically in the next few 
months. To alleviate undesirable pend- 
ing conditions, SFAW is using all 
means available to increase coal pro- 
duction, to have it distributed as 
equitably as possible among users and to 
have it used efficiently in all cases. The 
success of the program depends upon 
the co-operation of coal users, each in- 
dividual of whom can aid in bettering 
conditions. 

Predictions cannot be made solely 
upon statistics, such as are given above, 
for in large measure the conditions 
that will exist next winter will be the 
result of a combination of widely vary- 
ing circumstances developing during 
the immediate future. Some of these 
conditions will be unfavorable, others 
favorable and authorities differ as to 
the ultimate result. Users will do well 
to give consideration to all influencing 
factors in formulating their coal buying 


policies so an attempt is made here to 
list the most important unfavorable 
and favorable conditions that have a 
bearing on next winter’s coal supply. 
Unfavorable Aspects 

Manpower for mining has, since 
the beginning of the war, been decreas- 
ing continuously and young men are 
still being called into service out of 
the coal mines. 

The 55,000,000-ton stock pile ac- 
cumulated by industries does not offset 
the seriousness of the estimated dif- 
ference between production and con- 
sumption, since these stock piles are 
principally in the hands of large users 
and in regions farthest-from the pro- 
ducing areas. This stock pile‘is con- 
siderably below that of last year. 

Miners now at work are older than 
during prewar days, average age then 
32 years, now 45 with the upward 
trend continuing and the trend in the 
rate of production per man-hour is 
downward. 


Table V. Weekly coal distribution statistics 








Sept. 9, 
1944 

Carloadings, f.0.b. mines, cars a 

Bituminous and lignite 181,077 

Anthracite 18,892 
Lake loadings, net tons b 

Bituminous, cargo 1,414,409 

Bituminous, vessel fuel 40,723 


Week ended 


January 1 to date 
Sept. 2, Sept. 9, Sept. 11, 
1944 1944 1943 


194,561 190,466 
21,665 19,687 735,094 


1,738,583 1,387,387 36,738,532 
56,758 42,227 1,047,374 


Sept. 11, 
1943 


6,690,600 
695,667 


28,746,049 
907,508 


7,216,125 





Bituminous, total 1,455,132 


1,795,341 1,429,614 37,785,906 29,653,557 





Anthracite, total 


13,579 25,524 e 750,083 403,302 





New England all-rail, cars ¢ 
Bituminous 
Anthracite 

Cincinnati gateway, cars interchanged d> 


Bituminous 10,128 


148,643 
80,415 


406,476 


3,668 
2,562 


11,519 


3,590 137,094 
2,046 86,785 


11,301 398,588 





a 2 
1944 
Unbilled loads, bituminous and lignite a 
Number of cars at mines or 


classification yards 
Equivalent net tons 


1,696 
85,000 


Week ended 
Aug. 26, 
1944 


Sept. 4, 
1943 


1,838 
92;000 


1,253 
63,000 





(a) Courtesy of Association of American Railroads. Figures of loadings f.0.b. mines include 
railroad fuel for company use and nin differ from the familiar ‘statistics of revenue freight 
— uoted by the carriers. (b) Ore and Coal Exchange. (c) Association of American Railroads. 

pol part of this tonnage remains in New York State. Accumulations are for 37 full a 
ren Cincinnati Superintendents Committee. Week closes at midnight, Thursday. (e) Revi 


COAL AND LIGNITE PRODUCTION 


MILLION NET TONS PER WEEK 


MILLION NET TONS PER WEEK 


COAL PRODUCTION 


These data, all secured from Govern- 
ment reports up to September 15, 
most certainly indicate that the stock 
on hand early next spring will be be- 
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Fig. 2. Curves of coal production by weeks 
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The most serious shortage of bitu- 
minous coal is in the high grade 
varieties most valuable for steel making 
and desired by householders particu- 


larly in the eastern part of the country. 


Miner strikes are taking place in a 
number of localities to such an extent 
as to require Government operation. 
Lost production during the week end- 
ing September 9 amounted to 790,000 


- tons from this cause and the observance 


of Labor Day. 

Conversion from oil to coal burning 
equipment has. taken place in many 
plants and homes which calls for more 
coal production. 

Shipments of bituminous coal by 
water to Great Lakes docks up to 
August 27 were on schedule in ton- 
nages barely sufficient to meet esti- 
mated 1944-45 requirements. 

Manpower shortage in some coal 
yards has caused stocks to pile up 
while in others lack of order and/or 
consumer acceptances have brought the 
same result. 

Acute shortage of high-grade Ap- 
palachian coals for coke and by-prod- 
ucts has caused SFAW to divert 
1,680,000 tons of this fuel to steel plants 
from industrial plants using it for 
steam generating purposes. 

The most efficient fuel burning 
equipment is not sufficiently available 
to effect greatly the 1944-’45 require- 
ments. Industries have lost a large 
share of their skilled boiler room 
operating staffs to the armed forces 
and war industries, with resultant drop 
in fuel burning efficiency. 

Manufacturers of materials for con- 
ducting the war must not slacken until 
the need is over, and the war indus- 
tries require a substantially large por- 
tion of the nation’s coal supply. 

Favorable Aspects 

Those who view the situation opti- 
mistically point to such conditions as 
the following to support their con- 
clusions that a real crisis can and will 
be averted: 

If the rate of production can be 
maintained at the average for the first 
eight months of the year, the 1944 
production of bituminous coal will be 
more than 680,000,000 tons which is 
considerably more than the estimated 
requirements of 626,000,000 tons. 

On August 1 there were more than 
60,000,000 tons of coal in stock piles of 
retailers and industrial consumers—a 
tonnage equal to 41 days’ supply—con- 
siderably more than was kept in stock 
during peace times. 

Better labor relations exist in mines 
turned back to the owners after they 
have been operated by the Govern- 
ment. This action’ is conducive to 
greater production. 

An increase of about 1,500,000 tons 
of domestic coke is anticipated this 
year as compared with 1943. Produc- 
tion of briquettes made from anthracite 
fines together with Pocahontas slack 
ls expected to be greater this year 
than last and should help to alleviate 
critical conditions. 

Household stokers are being in- 
Stalled in increasing numbers, their 


Table VI. Estimated weekly production of coal by states, in net tons 


_ (The current weekly estimates are based on railroad carloadings and river shipments and are 
subject to revision on receipt of monthly tonnage reports from district and State sources or of 


final annual returns from the operators.) 








Alaska 

Arkansas and Oklahoma 
Colorado 

Georgia and North Carolina 
Illinois 

Indiana 


Kansas and Missouri 
Kentucky—Eastern 


ga 
Montana (bituminous and lignite) .. 
New Mexico 
North and So 


hio 
Pennsylvania (bituminous) ....4.......+---- 
Tennessee 





uth Dakota (lignite) ... 


Virginia 

Washington 

West Virginia—Southern a 
rthern b 

Wyomin 

Other Western States c 


Total bituminous and lignite 
Pennsylvania anthracite 


TOTAL, ALL COAL 


Week ended 
August 26, September 4, 
1943 
373,000 
4,000 
94,000 
1 65,000 


1,507,000 
541,000 
49,000 
158,000 
941,000 
_318,000 
36,000 
2,000 


September 2, 
1944 


000 
Fei 


’ ’ 


170,000 
* 


11,640,000 12,070,000 12,091,000 
1,316,000 1,290,000 1,260,000 


12,956,000 13,360,000 13,351,000 





oa operations on the N. & W.; C. & O.; Virginian; K. & M.; B. C. & 


G.; and_on the 


O. in Kanawha, Mason, and Clay counties. (b) Rest of State, including the Panhandle District 
and Grant, Mineral, and Tucker counties. (c) Includes Arizona and Oregon. *Less than 1,000 tons. 


efficiency is much higher than can be 
secured by hand firing and they permit 
use of a lower grade fuel. 

WPB has announced plans to re- 
move controls over materials when 
Germany is defeated. This will stimu- 
late installation of modern high effi- 
ciency burning equipment and controls. 

Electric power production by the 
public utilities this year has not shown 
the increase many had expected and 
is now about on a level with the 


, 1943 load curve. 


Production of steel is currently 
running at about 94 per cent of the 
country’s capacity compared with 99.6 
per cent over the same period of last 
year. In 1943 this industry consumed 
90,905,000 tons of. coal. A reduction of 
5 per cent from last year for the re- 
mainder of 1944 would represent about 
1,500,000 tons of coal which would be 


-available for other uses. 


Optimists look for the complete de- 
feat of Germany within a few weeks, 
followed almost immediately by a re- 
duction in production of war materials 
of about 40 per cent and relief in the 
manpower situation which would re- 
duce coal requirements, permit greater 
production and assist transportation 
and distribution. 

Coal Buying Is Restricted 

Coal users will not be permitted 
complete freedom in the purchase of 
coal although SFAW is not planning 
a rationing system but is, for the 
present at least, depending upon the 
patriotism and co-operation of the gen- 
eral public and members of the coal 
industry to effect distribution in such 
a way as to prevent hardship and hoard- 
ing, Under present rulings, household- 
ers are allowed only % of normal ton- 
nages of anthracite and 9/10 of their 
usual deliveries of Southern Appala- 
chian coals for next winter. Industries, 
likewise, should make every effort to 
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Fig. 3. Weekly production of electric power 
for public consumption in billions of 
kilowatthours 


save their fuel by increased efficiency 
in the boiler plant and by reducing 
the waste of heat and power produced 
by the plant. In many plants engineers 
believe 10 per cent can be saved, others, 
however, that have been provided with 
modern equipment and kept in good 
condition will have difficulty in re- 
ducing their fuel requirements as much 
as 5 per cent. The effort, however, on 
the part of the fuel user and the en- 
gineering staff will be well repaid, for 
only by concerted study of the prob- 
lems involved can progress be made. 

As a reminder to operators the 
following waste saving instructions 
have been formulated by NFEC and 
are available in poster form for plant 
use: 

1. Keep undesirable water out of 
coal. 

2. Keep the larger and the smaller 
sizes of coal well mixed. 

3. Keep fuel-burning equipment clean, 
and in good repair. 

4. Keep all automatic equipment and 
controls oiled and in proper adjust- 
ment. : 

Keep draft or suction in the 

furnace as low as possible; for 

stokers, use as low a wind-box 

pressure as possible. 

Keep dampers and damper bear- 

ings in good condition. 
(Continued on page 120) 
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The Barge "ELECTRA” 


New floating Diesel Electric Power Plant constructed by the U. S. 
Engineers for use on the Pacific Coast on large construction projects 
. . . Power is generated by eight, 1350 hp, 16 cylinder Diesel engines 
each driving a 750 kva 2400 v generator . . . Auxiliary load carried 
by two 150 kw, 240 v engine driven generators . . . Voltage stepped 
up to 12,000 v by three 2000 kva transformers for transmission 


HE UNITED STATES ENGI- 

NEERS have just completed con- 
struction of a barge-mounted, Diesel- 
electric power plant with capacity 
adequate to light a city of 15,000. 

While on the Pacific Coast there 1s 
ample generating capacity to supply 
normal needs, instances have arisen 
where it has been found uneconomical 
or impossible to extend transmission 
facilities for the short duration of con- 
struction projects. It is obvious that to 
attempt to start a construction job that 
would demand 15 or 20 per cent of the 
total generating capacity of a utility, 
would curtail power supply to other 
customers. 

It was therefore decided to con- 
struct a floating electrical power plant 
which could be moved to the site of 
work, supply such power as might be 
required and at the completion of the 
work, be moved to the next job. The 
plant might even be moved to some 
zone of operations where existing 
plants might be temporarily out of 
service. 

In designing this. plant, the time 
element was important. The country 
was combed for existing equipment 
that could be gathered together at the 
earliest possible date. The Navy had 
for transfer to the Army a steel barge 
which proved to be ideal for the hull 
section of the plant. This barge is 175 
ft long, with a 45 ft width and 11 ft 
depth. The same source also supplied 
ten 1850 hp, 750 rpm, 16 cylinder Diesel 
engines which had previously been re- 
moved from certain ships and replaced 
by engines of larger horsepower. 


Attention was next directed to the 
procurement of generators to be driven 
by these engines. It was found that 
these would have to be manufactured. 
Considerable thought was given to 
rotor design in order to avoid intro- 
ducing serious criticals in the crank- 
shafts of the engines at operating 
speeds. The crankshafts had known 
tortional characteristics. It was neces- 
sary to design a rotor and shaft to 
work with this known or fixed condi- 
tion. After the first unit was com- 
pleted, a torsograph test was run. No 
criticals were present within the oper- 
ating range. As space was a factor in 
crowding maximum generating capac- 


ity into a single barge, it was decided 
to use anti-friction bearings and end- 
bell constructon. 

The generating voltage is 2400 v. 
It was necessary to reduce the engine 
speed from 750 rpm to 720 rpm and at 
this speed the engine horsepower out- 
put was 1100 hp for continuous opera- 
tion. After taking into consideration 
the matter of maintenance, it was de- 
cided not to load’ the engines under 
normal conditions above 900 hp; ac- 
cordingly, 750 kva generators with a 
40 deg temperature rise on the stator 
were decided upon. The 40 deg stator 
temperature rise made possible the use 
of the full engine output in emergency 


Fig. 1. (Left) The Barge "Electra" 

ready for service. This view shows 

the three 2000 kva, single phase, oil 

insulated transformers mounted on 

the deck. The barge is 175 ft long, 
45 ft wide and II ft deep 


Fig. 2. (Above) The Main Control 
Room. The main switchboard con- 
sists of 14 panels and a swinging syn- 
chronizing panel. Truck type air 
switches with metal switchgear is in- 
stalled to facilitate access and quick 
emergency replacement 





Fig. 3. (Right) A portion of the main 

engine room showing the engines. Eight 

1350 hp, 750 rpm Diesel engines drive the 
main generators 


Fig. 4. (Below) The auxiliary engine room 

and machine shop. The two auxiliary gen- 

rating units are for use when the main plant 

is shut down as in moving from one location 
to another 


and also compensated for the high 
ambient temperatures which might be 
encountered in some localities, Each 
generator was equipped with a direct 
connected exciter. 

Six thermocouple units were placed 
symmetrically in the stator windings 
of each generator and the wiring led to 
the generator switchboard panel to 
facilitate close check on temperatures. 
To prevent damage due to high humid- 
ity, strip heaters were installed in 
the main generators and _ exciters. 
These heaters were so arranged as to 
disconnect automatically when the 
generator was placed on the bus. It 
was found that eight main generating 
units of the type described were all 
that could be crowded into the barge. 
This section of the plant is called the 
Main Engine Room. 

In order to handle the auxiliary 
plant load, two 150 kw, three phase, 
240 v engine driven generating units 
were installed. These are for use when 
the main plant is shut down, as in mov- 
ing from one location to another, Pro- 
vision is made to parallel these units 
with the main generating plant in case 
of emergency. These units were lo- 
cated in a separate room known as the 
Auxiliary Engine Room and Machine 
Shop. The generators for these auxil- 
lary units include the same design 
features as the main generators, except 


that no thermocouples were installed, 
as intermittent use only is contem- 
plated for these units. In this Auxil- 
iary Engine Room are located the 
lathes, boring mill, etc., for the main- 
tenance of the plant. 

Lubricating oil tanks and coolers 
together with appurtenant pumps are 
located below each engine, in the bot- 
tom of the barge. Additional storage 
for 5000 gal of lubricating oil, together 
with centrifuge oil purifier, is located 
in the forward compartment of the hull. 
Lubricating oil from any engine may 
be led directly into the rejected oil tank, 
passed through the centrifuge to the 
serviceable oil tank and thence back to 
the engine crank case. 

Fuel storage tanks have a total 


. capacity of 2600 bbl and are built in 


along the sides of the hull. 

Each engine is equipped with the 
necessary alarms for indicating low 
lubricating oil pressure, low salt water 
heat-exchanger pressure, and high cool- 
ing water temperature. The system 
terminates in the switchboard control 
room where indications of trouble are 
shown by red pilot lights and further 
announced by the blowing of. sirens 
both in the control room and in each 
engine room and by the lighting of a 
red light directly over the engine con- 
cerned, 

Truck type air switches with metal 


switch gear were selected, to facilitate 
access and permit quick emergency re- 
placement. The main switchboard con- 
sists of 14 panels and the necessary 
swinging synchrenizing panel. Gener- 
ator protection consists solely of a re- 
verse power relay and anti-motoring 
relay. In view of contemplated service 
to large motors it was felt that over- 
load protection would complicate oper- 
ating conditions. In the contemplated 
use of this plant where 3000 hp and 
1000 hp motors must be picked up in 
the load, it will be necessary to parallel 
several generators. If one generator 
left the line because of the tripping of 
overload relay, it is probable that the 
entire plant would trip. Therefore, no 
overload protection is provided and it 
is expected that the generators and en- 
gines will wade into the load to their 
utmost and ride out such peaks. 

The main generator switches‘ for 
each engine are identical, being rated 
at 600 amp, 5000 v, with an interrupt- 
ing capacity of 50,000 kva. They are 
remote operated from the 120 v, d-c 
station battery. To facilitate replace- 
ment of a switch for inspection or 
damage, a spare unit is stowed on the 
necessary truck in space located at the 
starboard side of the main switchboard. 
Replacement can be made in ten 
minutes, 

In addition to the main generator 
control panels, there is a ‘totalizing 
panel with remote control switch for 
protection and for the operation of 
the 12,000 v supply between the high 
tension side of the main transformers 
and the submarine cable. This switch 
is located outdoors and is rated at 400 
amp, 15,000 v with an interrupting 
capacity of 150,000 kva. It is of the 
oil blast type and is equipped with the 
usual complement of disconnecting 
switches. An interlock is provided, so 
that anyone opening the door to the 
disconnect cell while the 12,000 v oil 
switch is closed, would immediately 
trip the oil switch. The totalizing panel 
contains the induction type overload re- 
lays for tripping the 12,000 v switch, as 
protection against line faults. This 
panel also contains the synchronizing 
facilities for synchronizing the plant 

(Continued on page 134) 


October, 1944— POWER PLANT ENGINEERING — Chicago, Ill. 8? 





Unloading Fine, Wet Coal With the 
MATERIAL ACCELERATOR 


b, 
M. L Whiting 


The Commonwealth 
& Southern Corp. 
General Engineering Dept., 
Jackson, Mich. 


Details of device that has suc- 
cessfully solved difficult car-un- 
loading problem . . . In one 
case, increased unloading rate 
from 100 tph to 200-250 tph 
with frozen coal and 250-300 
tph with unfrozen wet coal... 
Operating results given . . . Im- 
provements in design and con- 
struction made as result of two 
years of operating experience 


CAR UNLOADER known as a 
Material Accelerator has recently 
been developed for aiding in the un- 
loading of coal or similar material. This 
device successfully handles the difficult 
problem of unloading fine, wet coal from 
hopper bottom cars into a track hopper. 
The second one of these unloaders to be 
built. was installed and put into opera- 
tion at a central steam generating plant 
about two years ago. 

Considerable interest in this unloader 
has been displayed by many persons hav- 
ing to do with coal handling problems 
in connection with industrial and cen- 
tral station generating plants. A number 
of persons have visited this installation 
for the purpose of witnessing its opera- 
tion and many inquiries have been re- 
ceived regarding operating results ob- 
tained. The following presents informa- 
tion regarding the construction, opera- 
tion, maintenance, and operating result 
of this unloader. It will be of interest 
to those who are confronted with the 
problem of unloading wet, fine coal or 
similar material from hopper bottom 
cars. 

Description of Equipment 

In general this equipment consists 
of the operating head, overhead crane 
bridge, and carriage. 

The operating head, Fig. 1, consists 
of four vertical 12-in. screws mounted 
on spindles which extend upwards into 
the driving head. The screws are driven 
with a vertical motor through a train 
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FIG. NO. I 


Fig. |. Details of operating head of material accelerator 


of gears running in an oil bath. The 
motor is mounted on the top of the 
operating head. A heavy plate shield 
surrounds the motor to protect same 
from damage during operation, 

The overhead crane bridge provides 
longitudinal movement of the operating 
head and overhead carriage provides 
transverse movement of the operating 
head. The crane bridge and carriage are 
made up of structural shapes and plates 
and each is mounted on four double 
flange wheels. The bridge is driven with 
a motor through a reduction gear and 
squaring shaft and the carriage is driven 
with a motor through a reduction gear 
in a fashion similar to that of the con- 
ventional overhead electric crane. 

The operating head is suspended from 
the carriage with two 2-part wire ropes 
and is raised and lowered with the 
hoisting mechanism mounted on the car- 
riage. The hoisting mechanism consists 
of a motor, speed reducer, and a pair of 
spur gears driving the drum shaft, on 
which is mounted the two _ hoisting 
drums. The dead ends of the two-part 
ropes are attached to vertical counter- 
weights, which keep the operating head 
in a vertical position when lowering it 
into the coal. The crane bridge is pro- 
vided with suitable platforms for con- 
venient servicing of the equipment. Ac- 
cess to platforms is by means of a lad- 
der located in the operator’s cage. 

The operator’s cage is suspended 
from the bridge directly over the car. 


All starting equipment and _ control 
switches are mounted in the operator’s 
cage. The starting switches are hand 
operated, oil immersed, reversing type. 

Power is supplied to all motors by 
means of flexible cables. A reel is pro- 
vided and mounted on the carriage for 
the flexible cable to the operating head 
motor, which pays out or takes in the 
cable as the head is raised or lowered. 

Solenoid brakes are provided for 
the crane bridge, carriage, and hoisting 
motors. 

Figures 2, 3 and 4 show the general 
arrangement and overall dimensions for 
the complete installation. 

Operating Procedure 

When the coal hangs up over the 
doors of a hopper bottom car after they 
have been opened, the screws are low- 
ered. into the coal directly above the 
doors until the screws have penetrated 
the coal to their full depth. The pene- 
tration is caused by the screw action and 
the weight of the operating head, which 
is about 5 tons. The screws are then 
reversed, causing the coal to be pushed 
downward, starting the flow of coal 
through the doors. 

As the coal flows, the operating head 
is moved stightly backward and for- 
ward in a longitudinal direction until all 
the coal directly above the doors has 
gone down. The operating head is then 
raised and moved toward the end of 
the car, a distance of several feet, where 
it is again lowered into the coal the full 
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depth of the screws, at which time the 
‘operating head is moved toward the 
doors, causing the coal to fall through. 
This operation is then repeated until 
the coal is completely removed from that 
end of the car with the exception of 
about 1 ft of coal, which must be scraped 
down with scoops. While the coal is 
being scraped down, the operating head 
is moved to the opposite*end of the car, 
where the same operation’is repeated. 


Basis for Selection of Material Accelerator 

The coal handling system for the 
plant at which this material accelerator 
was installed was originally designed 
for a capacity of 200 tph, (tons per 
hour) or equal to the maximum rate at 
which free flowing coal can be dumped 
without an unloader or dumper. At the 
time of design the installation of an 
unloader or car dumper was not antici- 
pated at any future time. 

Due to plant expansion, the desire 
to provide for future expansion, and 
also to the increased use of % in. 
screenings, it was decided that the un- 
loading capacity would have to be in- 
creased by means of some type of 
dumper or unloader. 

The installation of a dumper would 
have necessitated the construction of a 
new track hopper substructure and su- 
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SECTION _A-A 
FIG. NO.2 


perstructure, and the installation of addi- 
tional conveying facilities, the cost of 
which would have been so great that con- 
sideration was given to the possibility 
of installing some type of unloader that 
could be installed over the existing hop- 
per with a comparatively small amount 
of alterations and reinforcement of the 
existing superstructure. 

Investigation of the material acceler- 
ator showed that it*was entirely feasible 
to install this equipment over the pres- 
ent hopper, with a comparatively small 
amount of alterations and at about one- 
fourth the cost of a dumper and the 
necessary new construction. 

Operating Results 

Previous to the time of installation 
of the material accelerator, the reliable 
rate of unloading was about 100 tph for 
fine, wet coal, with four men for switch- 
ing, opening doors, and cleaning cars. 
This rate was reduced about 50 per cent 
when unloading frozen coal, even with 
double the number of men, and thawing 
the cars with oil torches previous to 
unloading. 

The use of the material accelerator 
has increased the reliable rate of unload- 
ing to about 250 to 300 tph when un- 
loading unfrozen, wet 1% in. nut and 
slack, or 3% in. screenings, depending 
upon the amount of moisture and size 


of cars. This capacity is reduced to about 
200 to 250 tph when unloading frozen 
coal that has been thawed with oil 
torches. 

Three men are required for unloading 
unfrozen coal one operating the material 
accelerator and two for switching cars, 
opening doors, and cleaning cars. Six 
men are required for unloading frozen 
coal, one for operating the material ac- 
celerator, two for thawing cars with oil 
torches, and three for switching cars, 
opening doors, and cleaning cars. 

At this particular plant the cars are 
moved with a car puller, and the track 
hopper is of sufficient size to allow un- 
loading of car at one standing. 

The original capacity of 200 tph for 
the conveying system is now being in- 
creased to 400 tph to handle the in- 
creased unloading capacity. 


Improvements in Design and Construction 
Due to the frequent reversal of the 
hoisting mechanism and the screws, the 
impact caused by the operating head 
hanging up and then being suddenly re- 
leased, and by the operating head when 
coming in contact with the sides and 
ends of the car, the service required of 
this equipment is extremely severe. 


(Continued on page 138) 
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Figs. 2, 3 and 4. Plan and sections of material accelerator, showing general arrangement and overall dimensions for complete installation 
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Unit 17 At Fisk Station 











UTSTRIPPING in capacity any 
other turbo-generator placed in 
service in this country since Pearl Har- 
bor, the new 147,000-kw Unit 17 at 
Commonwealth Edison Co’s historic Fisk 
Station is now running under full load. 
It is the largest single-shaft turbine in 
the world operating at a steam pressure 
of 1250 psi and a temperature of 925 F. 

This latest addition to the Chicago 
area power pool was installed at Fisk 
because of the station’s proximity to the 
center of load and the economies made 
possible there through the replacement of 
three outmoded, inefficient machines. 
Adoption of 147,000 kw as the size for 
the unit was dictated by two factors— 
the space-saving advantage of its com- 
pact design and the estimated additional 
capacity requirements of the system as 
a whole. The operating steam pressure 
and temperature were chosen principally 
because of their desirability for an eco- 
nomical, modern, straight-through, simple 
condensing turbine. 

The chronological sequence of the 
units installed at Fisk since the station 
was first placed in service in 1903 is 
shown in Table 1. To provide space 
for the new machine, vertical Units 8, 
9 and 10 were removed. Room for the 
two steam generators and four feed 
pumps was afforded by removing the 
boilers originally installed for Units 6, 
7 and 8. Thus the new 147,000-kw instal- 
lation was placed in a station area origi- 
nally provided, in 1903, for 15,000-kw 
of capacity. Actually it replaces obsolete 
units representing installed capacity of 
36,000 kw. 

A diagrammatic layout of the Unit 
17 installation is shown in Fig. 1. Allis- 
Chalmers Manufacturing Co. constructed 
the turbo-generator and Babcock and 
Wilcox the boilers. 

Two steam generating units, each de- 
signed to provide 750,000 Ib of 1325 
psi, 935 F steam per hr. are provided. 
They are of the B. & W. high head type, 
equipped with continuous tube drainable 
superheaters, continuous tube econo- 
mizers, tubular air heaters, inter-tube 
type attemperators, water-cooled furnace 


walls and continuous slag tap furnaces. 
Relatively low furnace heat release and 
wide tube spacings in the generator con- 
vection banks and superheaters were 
stipulated, to prevent, slag fouling. As a 
result, effective slag removal is attained 
with the mechanical blower installation 
which is composed entirely of retractable 
blowers in the boilers, superheater and 
economizer sections. The heat absorbing 
surfaces are arranged to facilitate effec- 
tive mechanical cleaning. 

Particular attention was paid to ob- 
tain adequate and effective boiler 
water circulation. The 25-in.,down-com- 
ers from each end of the steam-drum to 
the bottom drum provide adequate solid 
water supply. Provisions for single-cir- 
cuit, positive circulation have proved ade- 
quate since no tube failures have oc- 
curred to date. The steam generators 
had been in service approximately a 
year before the turbine, furnishing steam 
to similar pressure equipment in the sta- 
tion and through a pressure-reducing 
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and desuperheating system to low pres- 


sure equipment. This preliminary opera- ° 


tion demonstrated that the boilers would 
require very little adjustment and has 
provided the operating personnel with 
an opportunity to put into practice the 
training received in an instruction pro- 
gram completed before the equipment 
was ready for service. 

With the installation of Unit 17, the 
station coal handling system was mod- 
ernized. The new plant has a capacity 
of 800 tons per hr and is considered 
ample to serve both present and pro- 
posed units at Fisk. Normal station coal 
supply is received by barge, unloaded by 
a traveling tower crane, crushed to 
1% in. minus size by two 500-ton-per- 
hr breakers and transferred to the boiler 
bunkers by belt conveyors. Alternate 
coal supply may be received by rail, the 
cars being unloaded by a rotary car 
dumper, designed to empty 20 cars per 
hr. : 

Coal for Unit 17 is transferred to 
1,000-ton bunkers, one for each boiler. 
From here it flows to three 17.5 ton- 
per-hr bowl mills and, after pulveriza- 
tion to 70 per cent through 200..mesh 
screen size, is fed to the furnaces by 12 
multi-tip, intertube, pulverized coal burn- 
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Fig. 2. New Unit 17 at Commonwealth Edi- 

son Company's Fisk Station, Chicago. Rated 

at 147,000 kw, it is the largest turbo-genera- 

tor to be installed in this country since Pearl 
Harbor 


ers disposed across the top of each pri- 
mary furnace. 

Fuel fired in this installation is Cen- 
tral Illinois coal, which has an ash con- 
tent of approximately 14 per cent. Elec- 
tric precipitators, one for each boiler 
unit, are located in the gas duct between 
the air heaters and induced draft fans. 
They collect 90 per cent of the fly ash 
borne by the gases before they discharge 
to the stack. 

Fly ash collected in the precipitator 
hoppers is removed periodically by a 
“hydrovac” dust system. By means of 
this method, the dust from the 16 hop- 
pers under each precipitator is removed 
automatically and transported to a vacu- 
um dust collector bin, from which it may 
be fed continuously to a 500-ton dust 
storage bin by means of a vacuum seal- 
ing. dust feeder. The dust from the 
overhead storage bin is passed through a 
mixer and unloader (where water is add- 
ed to produce a commercially dustless 
mixture) to rail cars for disposal. 

Melted ash (furnace slag) flows con- 
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tinuously from the furnace walls through 
two water-cooled slag holes in each pri- 
mary furnace floor to two water-filled 
slag tanks provided for each boiler. It is 
periodically sluiced from these tanks to 
an outside ash pit for disposal. 

The automatic boiler control system 
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is designed to provide three methods of 
control—full automatic, boiler manual 
and hand. Under full automatic control 
the system is actuated by changes in 
main steam header pressure through a 
master pressure element controlling the 
regulators of both boilers. With boiler 
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Fig. 3. A view of the turbine room at Fisk Station showing the new 147,000 kw generating 


unit in the foreground 


manual control the regulators of either 
boiler may be controlled by a single 
control element. Under hand control the 
regulators of each boiler may be con- 
trolled individually from the boiler 
board. 

Control of the steam passing through 
and by-passing the attemperator of each 
boiler is controlled only by a remote 
hand control unit to regulate final steam 
temperature. Efforts to attain simplicity 
in the control system have resulted in a 
reliable system, although the installation 
is complicated by the fact that two in- 
duced draft fans, two forced draft fans 
and three sets of mills and feeders per 


boiler may be operated in various combi- | 


nations. The control system is arranged 
to accommodate these operating require- 
ments. 


Four 600,000-lb-per-hr, 1600 psi boil- | 


er feed pumps are provided for the in- 
stallation. Three are driven by constant 


speed 1750-hp, 3570-rpm motors and one | 


by a 1540-hp, 3340-rpm turbine. Feed 
pressure is controlled manually from 
the motor-driven pumps by throttling 
the pump discharge valves. Control with 
the turbine driven pump is attained by 
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regulating its speed. Normally the tur- 
bine driven pump is used as a “spare”. 

The throttle steam flow at full load 
is 1,262,000 lb per hr, while the con- 
denser flow is 845,300 Ib per hr. The 
difference of 416,700 lb per hr is bled 
for feed water heating. In all, five bleed 
points are provided. Three of these are 
located in the high-pressure turbine, one 
at the cross-over connection and cne in 
the low-pressure turbine. Final feed 
water temperature of 455 F is attained. 

Because of the large amount of steam 
requifed, the turbine is provided with 
two s‘cam chests, one on either side of 
the high-pressure cylinder. On each 
steam chest is mounted a 14-in. throttle 
valve and three 12-in. admission valves. 
An equalizing line connects the two 
steam chests to equalize flow at high 
loads. The turbine is designed for four 
valve points, two to the impulse stage, 
the third ahead of the reaction blading 
and the fourth by-passing six reaction 
stages. 

The blade-carrying portion of the 
high-pressure spindle is machined from 
a solid single forging. A stub end is 
shrunk, keyed and bolted at the low- 
pressure end. The low-pressure spindle 
consists of a built-up welded assembly 
of forged steel discs and. two forged 
steel shaft ends. This construction, 
unique in design, is used to insure a 
sound structure in the size cf spindle 
involved. 

Unit 17 is provided with a 90,000-sq 
ft welded steel shell, radial-flow, single 
water pass condenser, equipped with ar- 
senical admiralty tubes. Circulating wat- 
er is supplied by two 54-in. motor-driven, 
vertical-shaft propeller pumps, each hav- 
ing a capacity of 82,500 gpm. These are 
located away from the unit in the sta- 
tion screen house. Three 5-stage, motor- 
driven, 1050-gpm, condensate pumps de- 
liver condensate at approximately 350 
psi pressure through the feedwater heat- 
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Fig. 4. Flow diagram of the new unit 
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ing system to the suction of the boiler 
feed pumps. 

Figure 4 shows the flow diagram of 
the unit. Condensate is pumped from 
the deaerating storage hotwell at the 
bottom of the condenser through the 
feedwater heating system to the boilers. 
The feedwater heating system consists 
of five vertical feedwater heaters, a 
drain cooler, a CO: boiler, a vent con- 
denser and a heat exchanger. Conden- 
sate from the condenser hotwell is dis- 
charged at 350 psi from the hotwell 
pumps through Nos. 1, 2, 3 and 4 heat- 
ers and drain cooler to the suction head- 
er of the boiler feed pumps. These 
pumps discharge at 1,600 psi through 
the No. 5, or high-pressure heater, to 
the high-pressure feed heater. 

Heaters Nos. 1, 2 and 4 have drain 
pumps which discharge to the main feed- 
water line on the discharge side of the 
heater served. The drain from No. 3, 
which functions both as an extraction 
heater and evaporator condenser, passes 
through a drainer to the CO: boiler. A 
drain pump discharges the flow from the 
CO: boiler to the main feedwater line 
on the outlet side of No. 3 heater: The 
drain from the high-pressure , heater 
passes through the coils of the drain 
cooler and then to the steam space of 
No. 4 heater. 

Condensed steam from the evapora- 
tor coils passes through a drainer into 
the CO: boiler where it mixes with the 
drainage (evaporator distillate) of No. 3 
heater. The condensed steam from the 
evaporator coils, being at a higher tem- 
perature than the drainage from the 
No. 3 heater, causes flashing in the CO: 
boiler, liberating dissolved gases from 
the make-up before it enters the feed- 
water stream. The vapor and gases 
driven off in the CO: boiler pass to the 
vent condenser where the vapor is con- 
densed by the raw water going to the 
evaporator and the free gases are vent- 
ed to the atmosphere. The condensed 
vapor from the CO: boiler vent con- 
denser passes to the heat exchanger, 
giving up heat to the raw water passing 


through the tubes, and is finally dis- 
charged to the reservoir. The amount of 
raw water evaporated constitutes the 
required make-up of the cycle. 

The generator is a 147,000-kw, 60 


cycle, 12,600-v, three-phase, air-cooled 
unit. It is designed for 85 per cent pow- 
er factor operation. Because of the 
machine’s large capacity both in kilo- 
(Continued on page 136) 


Fig. 5. The first Fisk turbine—"Amazingly large” was the phrase used to describe 
this pioneer 5000-kw turbo-generator some 40 yr ago when it was placed in opera- 
tion at Commonwealth Edison Company's Fisk Station. First unit of the country’s 
premier steam-turbine power plant, it marked the dawn of a new era in the elec- 
trical industry. Unit 17 has a capacity approximating that of 30 such machines 
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Current Balancing Reactors 


For Turbine Generators 


Unbalanced phases reduce generator output. . . 
Unbalance not due to single phase loads but to 
generator lead arrangement . . . Such unbalances 
run from five to seven per cent... Reduce gener- 
ator output 25 per cent . . . Remedy is to install 
reactor in middle phase of each turbine generator 


By W. K. BOICE 


Industrial Engineering Division, General Electric Co. 


EV ERAL industrial plants 

have recently made use of an 
unusual expedient to obtain addi- 
tional output from their existing 
turbine generators. These gener- 
ators had been prevented from 
delivering full output because of 
unbalances in the phase currents 
which they supplied. Only a slight 
unbalance in the current from a 
turbine generator will substan- 
tially reduce the output which can 
safely be delivered. For example, 
with five per cent unbalance, the 
generator should not be operated 
at more than about 80 per cent of 
rated load. An attempt to oper- 
ate at higher output may result in 
dangerous overheating of the gen- 
erator rotor. 


The type of power system in 
which current unbalances were 
encountered is shown in the sche- 
matic diagram in Fig. 1. The un- 
balances were not due to any 
single-phase loads, since in all 
eases, the plant load consisted of 
three-phase motors and a balanced 
lighting load. The unbalances 
were found to be due to the con- 
struction of the generator leads. 

Figure 2 shows the type of gen- 
erator *’lead construction used. 
Each copper bar is of the same 
iength and cross-section, so that 
the resistance in each phase is the 
same. The reactances between 
phases are not balanced, how- 
ever, because the distances be- 
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ances between phases are not balanced 


tween phases are not all the same. 
For example, the distance between 
phases A and C is twice that be- 
tween A and B. As a result of 
the unbalanced reactances, more 
eurrent tends to flow in the mid- 
dle phase than in either of the 
other two phases. 

In typical phases, unbalances 


of from five to seven per cent have. 


been observed. Information pro- 
vided by the generator designer 
indicated that, with such unbal- 
ances, the “turbine generators 
should not be operated at more 
than about 75 to 80 per cent of 


* rated output. The maximum safe 


percentage will vary between in- 
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Fig. 3. Application of reactor to bus bar 


dividual cases, because the maxi- 
mum load which can safely be 
carried depends upon the load 
power factor as well as_ the 
amount of unbalance. 

As illustrated by Fig. 1, 
many plants receive power both 
from their generators and from 
public utility systems. With the 
generators operating at reduced 
output, the total power cost was 
increased because of the rela- 
tively greater amount which had 
to be purchased from the power 
companies. One textile mill re- 
ported that operation of their 
generator at reduced output be- 
cause of current unbalances re- 
sulted in an operating cost in- 
erease of $100 per day. Further- 
more, this imposed an additional 
load on the already overburdened 
power company’s system. 

The generators involved have 
been in the 2000 to 5000 rated kw 
range. In all cases, they were 
low-voltage (600 v or less), high- 
current (2000 amp or more) ma- 
chines. This fact accentuated the 
current unbalances since the re- 
actance in the leads of such ma- 
chines may be quite appreciable 
(two per cent or more), even for 
relatively short lengths, say 50 ft. 
Also, the high current rating of 
the machines necessitated the use 
of copper bar construction for the 
leads which introduced unbalance. 
Modern practice for power dis- 
tribution in industrial plants 
would not involve such low-volt- 
age generators. Generation at 4 
higher voltage (2400 to 13,800 v) 
and distribution through small 
transformer banks at the load cen- 
ters would result in a much more 


POWER TRANSFORER—— 
BANK 


50' ~=— GENERATOR LEADS 1 : 
OR COPPERBARCONSTRUCTION economical and flexible system 
MORE ‘ than the use of low-voltage gener- 

f ators. Such generators are still in 
use in a number of plants. 

When the difficulties due to cur- 
rent unbalances were first encoun- 
tered, there arose the problem of 


(Continued on page 120) 
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For the Small Plant Operator 


As was pointed out in this column several 
months ago, some of our readers deplored the 
fact that we were devoting too much space to 
articles on large plants. These, they said, were 
of little value to the small plant engineer. 
We could argue this point, since it is in the 
large plant that most new developments orig- 
inate, and these later are adapted to the use 
of the small plant. For the moment, however, 
this is beside the point; what we want to point 
out here is that we took the suggestions rather 
seriously and made a definite effort to get 
more small plant material. During the past 
four or five months we have run a great deal 
of "small plant dope" in this section. Notable 
were the articles "Learning the Hard Way" by 
R. L. Brown and "Revamping Old Heating 
System" by Wm. S. White in the July and 
August issues. We are planning to present 
other articles in future issues by both of these 
authors. In this issue, we present two more 


articles of outstanding interest to the small’ 


plant engineer—''Coal and Ash Handling in 
Small Plants" by Wilbur Hudson, and "Mod- 
ernizing a Small Factory Power System" by 
Wm. Gaylord. These are both excellent arti- 
cles, well worth the attention of every small 
plant engineer. 


We expect to continue this emphasis on 
the small plants in this section, so if any who 
read this have material which may be of inter- 
est or value to other small plant operators, 
do not hesitate to send it in. We will give it 
most favorable consideration. 


Ww 
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Coal And Ash Handling 
In The Small Plant 


What is the best coal and ash handling arrangement for small 

ower plants? Are such installations made on an economic 
aes or should they be considered in terms of reliability? What 
do such small handling systems cost and how are the costs dis- 
tributed? What capacities are involved? Are suspended, over- 
head coal bunkers suitable for small - or are coal bins 


opposite the boilers more desirable? 


hese, and other similar 


questions are answered in this article by Mr. Hudson, in a way 
to enable the small plant operator to analyze his own problems 





By WILBUR G. HUDSON 





A CORRESPONDENT suggested recently 
that more attention be given to the small 
steam plant and this thought was re- 
corded by one of the editors (Mr. Kramer, 
April issue, Page 91) so this article 
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Fig. 1. Car unloading by drag chain con- 
veyor 


undertakes the discussion of one angle 
in the engineering of the small plant— 
the coal and ash handling equipment. 
One handicap is that in a plant using 
a few carloads per month it is not often 
that any money return on the investment 
in coal handling equipment can be shown, 
and of course there is still less chance 
of showing a return on an investment 
¢ 


for an ash disposal system since the ton- 
nage handled is but 10 or 12 per cent of 
the tonnage of the coal burned. However 
there are other considerations than the 
cash return, especially during periods of 
labor shortage. 

Many of the older plants receiving 
coal by rail seem to follow a routine 
layout of a coal vault opposite the boil- 
ers, with small windows through which 
coal is shovelled from car to vault. If 
the coal is 1% in. or smaller, the me- 
chanical arrangement is very simple. A 
shallow track hopper with a drag chain 
conveyor (Fig. 1), or a narrow flight con- 
veyor conveying in the lower run with the 
return ruts through the track hopper cov- 
ered by a hood, or a continuous flow type 
of conveyor, provides for handling capac- 
ities up to 30 or 40 tons per hr and forms 
a pile conveniently placed for shovelling 
to the furnace or stoker hopper. 

In the absence of unloading equip- 
ment a local contractor may be given 
the job of shovelling out the cars as 
they are delivered, for $12 or $15 per 
car. It is slow work especially with 
hopper bottoms, and each car usually 
ties up the siding for a full day with two 
shovellers. The cost is about 25 cents 
per ton unless the coal must also be 
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wheeled, then this cost may be doubled. 
An unloading conveyor or elevator may 
or may not show a saving depending 
on the tonnage, among other factors, 
and on how the fixed charges are con- 
sidered. An installation with a capacity 
of 35 tons per hr may cost around 
$2000 including foundations, and a plant 
laborer, as part of his regular duties, 
will clear a car in about two hours. For 
25 cars per year the total cost of unload- 
ing might be itemized as follows: 
Labor 
Power and maintenance 50 
Interest and charge off, 10 yr. 320 
Total, $ 420 
per car, or $0.34 per ton. 


The labor cost being about four cents 
per ton. 

For one car per week this figure 
comes down to about 20 cents total cost 
per ton, or for two cars per week to 
about 13% cents per ton, but certainly a 
plant using two cars per week needs not 
only mechanical handling but provision 
for a substantial storage, involving a 
much higher investment. 

Looking back over many small plant 
installations some come to mind that are 
quite neat in their design and functioning. 
Figure 2 shows in cross-section a plant 
with four small boilers, where stoker 
coal is dropped from cars to a long 
storage vault from which it was shovelled 
to the stoker hoppers. It was desired 
that the coal in this long vault should be 
available for any boiler and also to have 
a record of the weight used by each 
boiler. A self-feeding, L-path continuous 
flow conveyor-elevator now _ extends 
along the floor, then upward, and _ is 
coupled to a short screw.conveyor. A 
1200-lb capacity weigh larry traverses 
the line of stoker hoppers. The Jarry 
frame has two contactors. One func- 
tions to start the conveyors when the 
emptied larry is pushed back under the 
screw. The other contactoft functions to 
stop the conveyors when the larry hop- 
per is filled. These are shown diagram- 
matically in the illustration. The larry 
is pushed directly by hand. It is un- 


START CONTACTOR 
STOP CONTACTOR 











END WALL 
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Fig. 2. Distribution from storage vault to stoker hoppers by conveyors and weigh larry 
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necessary to have either endless chain or 
motor propulsion. when the larry capacity 
is not over 2000 Ib if the track wheels 
have anti-friction bearings. Only about 
one-half the vault storage capacity will 
flow to the conveyor by gravity. The 
rest is held as a reserve and must be 
shovelled over if needed. Ashes are 
handled by a steam jet conveyor. 

Figure 3 shows a typical small plant 
elevator-screw conveyor combination. 
When coal is thus distributed by a screw 
conveyor it is necessary either to have 
an automatic stop which functions when 
the stoker hoppers are nearly full or, 
as here, to leave the end of the trough 
open so the attendant will stop the units 
when he sees the coal pour out at the 
end—then he shovels the spillage up into 
the end hopper. It is better with sev- 
eral stokers to have a continuous flow 
type distributor which carries out in the 
top run, distributes from the lower or 
returning run and sends the surplus 
back to recirculate. However, a screw 
conveyor costs about half as much. 

Figure 4 is a rather neat installation 
for automatic transfer of coal from vault 
to stoker hopper. The vault storage was 
already taken care of by a flight con- 
veyor from a track hopper beyond the 
end wall. This is a self-feeding, loop- 
type continuous flow elevator with 1 hp 
motor controlled by two Mercoid 
switches. One is seen near the top of 
the chute and functions to stop the ele- 
vator when the stoker hopper is filled 
and the coal backs up to that point. The 
other, not seen, is inside the hopper and 
starts the elevator when the hopper is 
about empty. 

Figure 5 shows a suspension type 
bunker with two pairs of outlets, each 
pair feeding to an automatic scale from 
which the automatically controlled dis- 
charges flow to the feed hoppers of unit 
pulverizers. This bunker has steel straps 
suspended from the side girders to sup- 
port a dovetail, 26 ga crimped 
steel sheet (Ferro-inclave), and an in- 
terior waterproof or gunited sand-cement 
lining. The cost of this type of bunker 
will usually be about midway between 
the cost of a % in. unprotected steel 
plate bunker and the same bunker with 
gunite lining. Some of these bunkers 
have been installed with a width and 
depth of 30 ft and are in excellent con- 
dition after 30 yr service. 

The alternative to an overhead bunker 
is an outside silo with an upper compart- 
ment for live storage and lower com- 
partment for reserve storage. Some en- 
gineers prefer the silo to the bunker 
and some do not. For the small plant the 
concrete silo will cost less than half as 
much as an overhead bunker of the same 
total capacity, with supports. If the coal 
is subject to spontaneous heating from air 
filtering up through the mass there is 
the risk of a large and difficult clinker 
in a silo. With an overhead bunker the 
coal usually is withdrawn from any heat- 
ing section and distributed along the 
line, either by a larry or by a horizontal 
Tun-around conveyor. Where the winters 
are severe the movement of the coal 
from a silo may be more difficult to 


Fig. 3. View in 
a typical small 
plant using a 
small elevator 
and a screw con- 
veyor for distrib- 
uting the coal to 
the stoker hop- 
pers 


maintain than is the flow of warm coal 
from an inside bunker. -However, the 
investment in an overhead bunker is not 
often warranted in a small power plant, 
where a man must be in attendance and 
might as well have the exercise of shov- 
elling coal at intervals from an adjacent 


pile. The union allegiance of a fireman 
may not permit him to wheel coal into 
the boiler room. 

Considering the disposal of ashes, the 
installation of an ash elevator may de- 
pend on whether the ashes are to be 
deposited in trucks or merely spread or 












































"Here comes old "Well, how is everything going on down here today, boys.’ " 
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Fig. 4. Automatic elevator 


piled on the ground. It is not advisable 
to subject the coal elevator to the corro- 
sive and abrasive action of wet ashes. 
A centrifugal discharge, chain and bucket 
elevator can if necessary carry on in 
dual service. A continuous flow type of 
elevator would be ruined quickly because 
of its sheet steel casing and embedded 
chain. A skip hoist has advantages but 
costs several thousand dollars. There 
is available, for small capacities and lifts, 
a simplified semi-automatic ash skip cost- 
ing about one-fourth as much as the 
standard skip. This has the skip bucket 
attached to an endless chain—somewhat 
like a bucket elevator with only a single 
bucket—which is raised and lowered by 
a small motorized reducer. The travel 
limits are determined by a _ hatchway 
limit switch at the top and bottom of 
the run. For horizontal movement the 
cast iron screw conveyor with cast iron 
or concrete trough, is a rugged long- 
lived machine. Since it cannot change 
course, as from a basement up to ground 
level, an alternative is a slow speed drag 
chain conveyor. Where the requirement 
is merely to pile the ashes at some point 
outdoors, and if there is no objection 
to more or less dust, the ordinary steam 
jet ejector is cheap and effective, espe- 
cially if unused steam at the shut-down 
periods is available for the jet. 
Sometimes the plant location is such 
that the ashes may be flushed out by a 
slow velocity continuous stream of water 
in a concrete trench, or by a high veloc- 
ity water jet in a cast iron trough or 
duct. At one plant with four, 300 hp 
boilers equipped with chain grate stokers, 
where a small crane with grab bucket 
was already on hand, the ashes from the 
grates dribbled continuously into a 
trench where a “brook” about three 
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Fig. 5. View in a plant using the suspension type of storage hopper 


p 


inches deep was maintained by a cen- 
trifugal pump to float the ashes to a 
self-draining sump. The water was re- 
circulated with sufficient make-up so that 
it would not too seriously affect the 
pump. The crane occasionally loaded 
the ashes from sump to trucks.» 

= the fortunately located plant 


Practical F. W. 


where the ashes can be sluiced direct to 
a settling area, sluicing is the ideal meth- 
od—low in first cost, in maintenance, 
operating cost, and completely dustless— 
but the filtering or drainage of water 
from the ashes calls for careful study, 
especially if it may seep into a neigh- 
boring stream or the town sewer system. 


Chemistry 


For Boiler Plant Operators 


Here is a short article for operators who would like 
to have a working knowledge of feedwater chem- 
istry. Most of the articles written on this subject are 
too advanced for the average man not versed in 
chemistry. This article by Mr. Wright, assumes 
little or no knowledge of chemistry and sets forth the 
fundamentals of the subject in a simple manner 


By W. J. WRIGHT 


Procter & Gamble Mfg. Co., St. Louis, Mo. 


I AM sURE there are a number of 
operators who would like to have a 
working knowledge of Feedwater Chem- 
istry, but are unable to understand many 
of the articles on the subject available 
at this time. Most of these articles as- 
sume that the reader has a fair under- 
standing of simple chemical equations 
and reactions. Since very few operators 
know much, if anything about chemistry, 
it is my hope that I can present the 
subject in such a manner that they can 
acquire the fundamental chemistry nec- 
essary for an intelligent understanding of 
the subject. 

As a beginning I have prepared a 
table of commonly occurring elements 
together with their symbols and atomic 


weights (approximately). As many as 
possible of these should be ‘memorized, 
especially the symbols, so they call 
readily be recognized when seen. I have 
also prepared a list of the molecular 
weights of some of the better known 
compounds. This list should be kept 
close at hand in order that the stu- 
dent may become somewhat familiar 
with them or at least use them for 
reference. 
Name of 
element 

Aluminum 
Barium Ba 137 
Calcium Ca 40 
Carbon G 12 
Chlorine Cl 35 


Atomic 
weight 
Al 27 


Symbol 
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ular 
own 
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for 


Copper 64 
Hydrogen 1 

Iron 56 
Magnesium 24 
Nitrogen 14 
Oxygen 16 
Phosphorus 31 
Potassium 39 
Silicon Si 28 
Silver Ag 108 
Sodium Na 23 
Sulphur S 32 

Frequent use will be found for these 
elements in the study of feedwater 
chemistry. 

Some of the more common compounds 
together with their molecular weights 
are as follows. (A molecule is a com- 
bination of atoms.) 


Molec- 

ular 

Formula Wt. 
Ale(SO4)3 342 
AlsO3 102 
NazAleO4, = 164 
BaCle2HeO 244 
BaSO4 233 
Ca(HCOs3) 2 162 
CaCO3 100 


Name 
Aluminum Sulphate 
Alumina 
Sodium Aluminate 
Barium Chloride 
Barium Sulphate 
Calcium Bicarbonate 
Calcium Carbonate 
Calcium Chloride CaClo 111 
Calcium Hydrate Ca(OH)2 74 
Calcium Oxide CaO 56 
Calcium Sulphate CaSO4 136 
Calcium Phosphate Cag(PO4)2 310 
Ferric Oxide Fe2O3 160 
Magnesium Oxide . MgO 40 
Magnesium Bicarbonate Mg(HCOs) 2146 
Magnesium Carbonate MgCO3 84 
Magnesium Chloride MgCle 95 
Magnesium Hydrate Mg(OH)2 87 
Magnesium Phosphate Mgs(PO«)2 263 
Magnesium Sulphate MgSO4 120 
Silver Chloride AgCl 143 
Silver Nitrate AgNO3 170 
Sodium Bicarbonate NaHCOs3 #4 
Sodium Carbonate NagCOg 106 
Sodium Chloride NaCl 58 
Sodium Hydroxide NaOH 40 
Meta Sodium Phosphate NaPO3 102 
Mono Sodium Phosphate NaHPO, 120 
Di Sodium Phosphate NaeHPO, 142 
Tri Sodium Phosphate NagPO4 102 
Sodium Sulphate Na2SO4 142 
It should be noted that molecular 
weights are the sums of the atomic 
weights as they occur in the compound. 
Example Na(23) + C1(35) = NaCl 
(58). Some of these compounds are 
better known by their common household 
names. 
NaCl Common Salt 
NaHCO3___ Baking Soda 
NaeCOg Soda Ash 
CaCO3 Limestone 
MgSO4 Epsom Salts 
NaOH Caustic Soda 
CaO Lime 
Ca(OH)e2 ~ Slacked or hydrated lime 
There are also a number of acids and 
acid radicals in frequent use. These are 
as follows: 
Bicarbonate HCOs 61 
Carbonate COz 60 
Carbon dioxide CO2 44 
Chloride Cl 35 
Nitrate NOg 62 
Phosphate PO4 95 
Hydrate OH 17 
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Sulphate SO4 96 
Hydrochloric Acid HCl 36 
Nitric Acid _ HNOs: 63 
Phosphoric Acid HgPO4 98 
Sulphuric Acid HeSO4 98 

All these terms are in general use. 

There are two kinds of hardness in 
raw water: carbonate (sometimes called 
temporary) and noncarbonate (perma- 
nent). Carbonate hardness consists of the 
bicarbonates and carbonates of calcium 
and magnesium. Calcium carbonate is 
only slightly soluble in water, but the 
bicarbonate is very soluble and when 
converted to the carbonate, precipitates 
out as a white powder. This is the 
main constituent of the lime found in the 
hot water pipes in the home. As far as 
boilers are concerned, carbonate hard- 
ness would be fairly simple to handle as 
it could largely be removed by blow- 
down, but when in the presence of cal- 
cium sulphate it is a different story. 

Calcium sulphate occurs in nature in 
the form of gypsum. Its solubility in 
water increases with temperature up to 
104 F. Then it decreases and at boiler 
temperature is practically insoluble and 
precipitates out as a dense hard ‘scale 
combining with the calcium carbonate 
and silica (when present) and cements 
itself to the metal. This is the real 
culprit, and must be prevented from 
doing this. 

A lot of the carbonate hardness can 
be removed by boiling in an open feed- 
water heater. The balance must be re- 
moved with lime. The chemical reac- 
tions are— 


The calcium phosphate is in sludge form 
and can be removed by blowdown. The 
sodium sulphate is desirable in limited 
quantities, its concentration being con- 
trolled by blowdown. 

In the foregoing I have endeavored 
to explain the basic reactions taking 
place in both the feedwater and in the 
boiler. Now let’s examine a sample of 
raw City water. First we titrate it with 
an acid solution of known strength 
against a Pht (phenolphthalein) indi- 
cator. By titrate, is meant the addi- 
tion to one solution of a known volume of 
another until a desired chemical reaction 
is attained. We get a phenolphthalein 
alkalinity or P reading of say 1.0. Let us 
assume that the acid solution was of 
such strength and we used a sample of 
sufficient size to make these readings in 
grains per gallon. The M.O. (methyl 
orange) reading is 3.0 and the soap . 
hardness or total hardness is 0.0. The 
total alkalinity represents the total car- 
bonate hardness. The balance 6.0 — 3.0 
= 3.0 represents the non-carbonate hard- 
ness. Let’s examine this analysis. The 
P reading represents all the hydrate plus 
¥Y%4 the carbonate, the M.O. represents 
the total alkalinity. There is no hydrate 
present as 2A is less than M.O. 2A=2.0 
M.O.=3.0 then M.O.—2A = 1.0 which 
is bicarbonate—probably both calcium 
and magnesium. The carbonate is prob- 
ably mostly magnesium as calcium car- 
bonate is only slightly soluble in water. 
At .any rate we add lime to take care 
of both cases and soda ash to take care 
of the non-carbonate hardness. 


Ca(HCOs)2 + Heat —- CaCO3 + H20 + COe 

Mg(HCOsg)2 + Heat —> MgCOz3 + H20 + CO2 
Ca(HCOs)2-+ Ca(OH)2 — 2CaCOgz + 2H20 

Mg(HCOs)2 + 2Ca(OH)2 - Mg(OH)2+ 2CaCOz + 2H20 


The CaCOg and Mg(OH)e2 may be 
removed by sedimentation and filtration. 
Note that the MgCOg is not insoluble 
but has to be converted to the insoluble 
hydroxide by the addition of more lime. 
A water containing magnesium in large 
quantities always requires large amounts 
of lime to soften. ‘ 

Calcium sulphate is largely removed 
by the addition of sodium carbonate 
CaSO4 + NaeCOg—>CaCO3 + NaeSO4 
The insoluble CaCOg being removed 
again by sedimentation and filtration. 

However, to reduce the CaSO4 to 
too low a figure would require a large 
excess of NagCOg and would result in a 
feedwater that was too alkaline, so the 
balance has to be removed by internal 
treatment, usually phosphate. 

When meta phosphate is used it first 
reverts to mono sodium phosphate by 
picking up a molecule of water. 

NaPO3 + H2O + NaHePO. 
The monosodium then reacts with the 
sodium hydroxide in the boiler to form 
trisodium phosphate. NaHePO4+2NaOH 
— NagPOg + 2H2O. (The NaOH is 
formed by the action of hot water on 
the NagCOsg, by a process called hydro- 
lization. NaeCOg -+ HeO + heat > 
2NaOH + COs.) 

Finally, the trisodium reacts with the 
calcium sulphate as follows: 


After softening, the P should ap- 
proximately equal 1% the M.O. reading. 
If it is less than %4 the M.O., insufficient 
lime has been added and the bicarbonate 
form still exists. When P is more than 
¥%4 M.O. too much lime has been added, 
the excess representing caustic alkalinity. 
When the right amount of soda ash has 
been used the treated water should carry 
an excess of say 1.0 to 3.0 after satis- 
factory hardness reduction has been ac- 
complished, and depending on the boiler 
alkalinity desired in proportion to the 
sulphates. A typical treated water may 
read about as follows: 

P = 17. MO. = 34. H = 12. 
Thus 2P = M.O. 2(MO-P) — H = 
2.4 excess soda ash. 

In most cases the sulphate content 
of the boiler water is in direct and 
fairly constant relationship to the total 
solids. In operating below 250 Ib pres- 
sure a total solids content of 3500 ppm 
or less, is recommended. Say the aver- 
age ratio of the total solids to the sul- 
phates is 3 to 1, then the permissible 
sulphate content would be a little less 
than 1200 ppm. It should be maintained 
as near this figure as possible by adjust- 
ment of the residual hardness in the 
feedwater and by blowdown. If the 
sulphate in the boiler water is too low, 


3CaSO4 + 2NagPO4 > Ca3(PO4)2+ 3Na2S04 
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reduce excess soda ash so as to permit 
a higher residual hardness in the feed- 
water as well as a lower alkalinity. Then 
more phosphate will be required to handle 
the additional calcium sulphate, with the 
resultant increase of sodium sulphate. 
If the sulphate reading is too high the 
soda ash can be increased, resulting in 
higher alkalinity, lower residual hard- 
ness, and less phosphate required. Less 
sulphate will be in the boiler water as 
it can be removed by blowdown without 
too low a reduction in alkalinity. 

An excess of at least 30 ppm phos- 
piais as PO« is generally recommended 
tu uc kept in the boiler at all times to 
assure complete conversion of the resid- 
ual hardness to Cag(POs)o. 

You will recall that you are supposed 
to maintain a 2 to 1 sulphate-carbonate 
ratio in the boiler. How do you figure 
this out? Probably your alkalinity is 
shown in grains per gallon of caustic 
alkalinity in terms of CaCOg. Your sul- 
phate is shown as SOg in parts per mil- 
lion. (This is an actual case and not 
exaggerated, as one well known consul- 
tant has reports in this form.) The 
boiler code wants this ratio to be re- 
ported as NagSO4 against NagCO3 so 
some figuring must be done. (The 


NaeCOs as total alkalinity.) 


FOR THE PLANT 
ELECTRICIAN 


Wire Tables and Impedance 
Calculated by Means of 
Slide Rule 

By PVT. ROBERT F. LATTER 


It IS POSSIBLE to duplicate almost the 
entire B & S wire table, as found in 
most electrical engineering textbooks, 
with a slide rule simply by remember- 
ing ‘a few simple settings. One hun- 
dred per cent accuracy is not claimed 
for the methods shown here, but the 
results are within a few per cent and 
are sufficiently accurate for most engi- 
neering purposes, A slide rule is often 
available where wire tables are not. 
These solutions arise from the fact 
that the wire diameter and cross-sec- 
tional area change in geometric pro- 
gression for consecutive gage numbers. 
The scale nomenclature follows that 
used on Keuffel and Esser slide rules. 

To find the resistance of 1000 ft 
of annealed copper. wire of gage N at 
25 C, set either index of the C scale 
opposite 10.2 on the LL3 scale. Oppo- 
site the gage number N on C read ten 
times the resistance on LL3 or LL2. 
Note that 10.2 is exactly ten times the 
resistance of No. 10 wire at 25 C. To 
find the resistance of wire at other 
temperatures, a very close approxima- 
tion is that the resistance increases 4 
per cent for each 10 C temperature rise. 

This resistance formula can be ex- 
pressed as 
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First, the caustic alkalinity represents 
about 80 per cent of the total alkalin- 
ity, so suppose we have a reading of 24 
gpg as caustic alkalinity in terms of 
CaCOs. 24 divided by 80 per cent = 30 
gpg total alkalinity, but still in gpg and 
as CaCOg. Then 30 X 17.1=513 ppm 
as CaCOs. CaCOs has a_ molecular 
weight of 100 and NagCOg has a molec- 
ular weight 106, so 1.06 X 513 = 544 
ppm total alkalinity as Na2COs. 

SOz has a molecular weight of 96. 
That of NagSOz is 142. 142 divided by 
96= 1.48. Say our SO4 was 1100 ppm. 
Then 1100 X 148 = 1628 ppm as 

1628 
Na2SO4. —— = 3 to 1 (nearly) ratio 
544 


which is more than sufficient. 

Most consultants work out a simple 
formula in place of this but it is well to 
know how it is actually derived. 

In this discussion I have tried to ex- 
plain the working of a hot process lime- 
soda softener and the use of the effluent 
in a steam plant of moderate size and 
pressure using a large percentage of 
make-up water. When there are large 
amounts of condensate return, other 
problems enter into the picture, notably 
corrosion. This will not be discussed at 
this time. 


aN. Noy 
R=1,02" x 10" 


where R is the resistance per 1000 ft 
of the wire size desired at 25 C,. and 
N is the gage number. If the resist- 
ances of other conductors besides an- 
nealed copper are to be calculated, it 
is only necessary to divide R by the 
proper conductivity factor. An easier 
to remember though somewhat less 
accurate formula is that 


Nay 
Reoc. = 10" (approx.) 


Example: Find the resistance of 
1000 ft of No. 20 B & S wire. (A) At 
25°C.” (B) At 45 'C. 





‘eet 





le! A 
19.2 194 





Jurs 











Solution: See Fig. 1. Set the left 
index of C opposite 10.2 on LL3. Op- 
posite 20 on C read 104 on LL3. 104/10 
equals 10.4 ohms. (answer A.) This 
is in exact agreement with the wire 
tables. 


To find the resistance at 45 C, in- 
crease answer A by 8 per cent. 
45 C—25 C = 20 C,: which, as dis- 
cussed above, corresponds to an 8 per 
cent increase in resistance. 10.4 X 
1.08 = 11.23 ohms (answer B). 

To find the diameter in mils, set 
2 on C opposite 10 on LL3. Calling 
the gage number N, opposite (50 — N) 
on C, find the diameter on LL3.1 

50-N 


D=10 » 


The cross sectional area in circular 
mils can be found by setting the C index 
opposite 10 on LL3. Opposite (50 — N) 
on C read the cross sectional area on 
LL3.1 


A=10 ! 


expressed as a formula. 


50-N 
0 


To convert 
to square mils, multiply by = or 0.7854. 


To find the weight in pounds per 
1000 ft, set the C index opposite 10 
on the LL3 scale. Opposite (25-— N) 
on the C scale, read the weight on the 
LL3 scale. 

25-N 


Ww=10 ” 


For wire sizes not covered by this 
formula, multiply circular mils by 


0.00302. 

Example: Find for No. 14B&S 
wire. (A) Diameter in mils. (B) Cross 
sectional area in circular mils. (C) 
Weight per 1000 ft. 

Solution (A): Set 2 on C opposite 
10 on LL3. Opposite 36 (50 — 14) on 
C read 64 mils on LL3. 

Solution (B): Set 1 on C opposite 
10 on LL3. Opposite 36 on C read 
4000 circular mils on LL3. 

Solution (C): Set 1 on C opposite 
10 on LL3. Opposite 11 (25 — 14) on 
C read 12.6 pounds on LL3. 

A little known method for calcu- 
lating the third side of a right triangle 
or for impedance calculations and 
which can be used even on elementary 
slide rules is derived as follows: 


C= WA? =E eB? 


[a2 + B? 
VB 


the same procedure 


Cr==58 





1. C 


following 





2. B= 





3. A 


For impedance calculations, 1, 2, 
and 3 become 


Riga rr 
en Cee 


1See “Slide Rule Short Cuts’’ in the Jan- 
uary, 1944 issue of “Radio”, page 42. 
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oo Rax (SZ) - 


where Z, R, and X are the im- 
pedance, resistance, and reactance of 
the circuit expressed in ohms. Notice 
the similarity between equations 2 and 
3 and 5 and 6. All six of these equa- 
tions can be easily solved using only 
the A, C, and D scales. 

The method of solution can best be 
illustrated by an actual example as 
follows: Find the absolute (numeri- 
cal) value of the impedance Z of a 
circuit where R equals 4 ohms and 
X equals 3 ohms. See Fig. 2. 


. (y= 7 | 





The other formulae are followed 
in the same manner except that Y, Z, 
and R are interchanged, and in the 
second setting, 1 is subtracted instead 
of added. 

If the angle between Z and R is 
desired, it is necessary to use addi- 
tional scales—either S or T. 


@:=> tan- R 
> a 
Zz 


Better yet, if a log log duplex trig or 
similar rule is available, use the well 
known sine-tangent method described 


=s ‘om 





le a+ =2.78 | 





qa 1 





? ; = 
Cae a 


1ST SETTING 





+ 


a 





2ND SETTING 


Fig. 2 


Solution: Follow formula 4. Set 
3 on C opposite 4 on D. Opposite the 
C index read 1.78 on A. Add 1 to 
this and reset the C index opposite 
2.78 on A. (Second setting.) Oppo- 


site 3 on C read 5 ohms on D. 


PRACTICAL HINTS 
AND KINKS 


Centrifugal Pump Aids 
Water Heater Circulation 
By G. H. Kimball 


IN OUR PLANT we have a 250 gal 
tank for storage of hot water for 
general use in the different buildings. 
By looking at the accompanying sketch 
it will be seen that the down-flow pipe 
from the bottom of the tank has a 
swing check valve on it. This is to 
prevent a back flow of cold water to 
the bottom of the tank. 

For some time it appeared that 
there was very slow circulation through 
this pipe and it often occurred that the 
tank water would not heat unless the 
demands on it pulled all of the cold 


OUTLET OUTLET 


ay | 
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STEAM 
INLET 


HEATER 


in the Keuffel and Esser instruction 
books. 

However, when only absolute val- 
ues are required as is often the case, 
the above method has the advantage 
of simplicity and the fact that it can 
be used on almost any slide rule. 


water out and then the incoming supply 
of hot water filled the tank. It was, 
therefore, evident that the thermo- 
syphonic circulation was not powerful 
enough to lift the disk in the check 
valve. 

The suggestion being made that 
some sort of a circulator might remedy 
the situation, a spare centrifugal pump 
complete with motor was available and 
this was connected as shown. One- 
inch pipes were run to the pump, al- 
though the regular connections to the 
tank were two inch. When the con- 
nections were made as shown with the 
valve “A” that could be closed when 
the pump was running and opened at 
other times, by operating the pump 
about 15 min at the beginning of the 
day the water can be raised to the de- 
sired temperature. 


RETURN CIRCULATION 
TO HEATER 
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Removing a Broken Stud 
By Anthony A. Fette 


THE SUGGESTIONS for repairing a 
broken anchor bolt on page 102 of the 
April issue were of considerable interest 
tto me and reminded me of an incident 
which happened several years ago in the 
ibrewery plant of which I had charge. 
Im that plant we had a 150-ton, steam- 
driven ammonia compressor. The ma- 
chine had been erected over a double- 
deck basement, the footing was not as 
rigid as it should have been, and there 
was considerable draw on the stud bolts 
holding the cylinder to the bed frame. 
This resulted in these stud bolts break- 
ing from time to time. 

These 24 stud bolts were each 1% 
in. in diameter by 10 in. long and when 
one or more broke, the machine had to 
be shut down and the broken studs re- 
placed, usually a difficult operation. I 
recall one being so tight that it took 
several mechanics several days to re- 
move it. 

After several of those incidents, one 
of the mechanics offered a suggestion 
of tacking a rod onto a nut for holding 
the nut over the broken stud, then arc 
welding the nut onto the broken 
end of the stud and finally removing 
the stud with an open-end wrench. The 
method worked out so well that a broken 
stud could be removed in a very short 
time and the mechanic was compli- 
mented for the idea. It is illustrated 
by the accompanying sketches. 


Sketches by Fette showing how broken stud 

was removed. A—Broken stud. B—Rod 

tacked to nut to hold it while beginning 

weld. C—Welding nut to broken stud. 
; D—Removing stud 

After seeing how it saved so much 
time and strenuous labor, I immediately 
made my way to the general manager’s 
office, where I requested a ten-cent-per 
hour increase for that mechanic, which 
was granted without a moment’s hesita- 
tion. 

After having broken several studs as 
above, we finally secured heat treated 
axle steel studs with a tensile strength 
of 135,000 psi, which held considerably 
better. But the situation was not en- 
tirely remedied until we braced the 
steam cylinder, after which no more 
stud bolts broke. 
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The Boiler Fireman’s 


By J. R. DARNELL 


Importance of correct sampling of flue gas . . . Procedure in taking 
sample . . . Equipment needed in taking sample . . . Orsat manipula- 
tion . . . Use of check readings . . . Coloring water in measuring 
burette to make reading easier . . . Preparation of absorption solutions 


Ill. Sampling and Analyzing Flue Gas 


WHEN TAKING samples of any gas, 
particularly furnace gas or flue gas, ex- 
treme care must be taken to assure a 
representative sample. A_ nationally 
known combustion engineer once re- 
marked that “any d fool can analyze 
flue gas but it takes a good man to get 
a real sample.” Although not literally 
true, this statement is indicative of the 
relative importance of the two opera- 
tions. 

Correct sampling is much more im- 
portant than the analysis, since if the 
sample is not properly taken, the analy- 
sis is worthless. The operator must be 
willing to exert himself by drilling holes 
in steel or brick work and he must have 
enough curiosity to satisfy himself that 
he is getting results by diligent explora- 
tion. Whether the COg is higher or 
lower than expected, a check analysis 
of every sample should be made in or- 
der to be satisfied that there was no 
error in the first analysis. 

Inserting the sampler 
drilled through the brick 
through the steel plate of the breech- 
ing, depending on where the sample is 


into holes 


work or: 


taken, generally gives better results 
than attempting to insert the sampler 
into an observation opening with a 
hinged lid or door. These openings 
usually leave so much space around the 
sampler that considerable error may 
result from air infiltration unless the 
opening around the sampler is ‘properly 
sealed. Where the hole is drilled through 
brick work or steel plate it can be made 
just slightly larger than the sample 
pipe. This wil permit caulking with 
asbestos rope in such a way that the 
sampler can be moved in or out with 
no infiltration of air. 

If the sample is taken at a point near 
the damper, just back of the last row 
of tubes, care must be taken to guard 
against false readings due to air infil- 
tration around the damper shaft or 
from leakage around the boiler drum. 
Before attempting to judge the eff- 
ciency of any fuel burning equipment 
by reference to flue gas analysis, the 
investigator must be satisfied that what- 
ever percentage of excess air his analy- 
sis shows, is a true reflection of the ex- 
cess air actually supplied with the fuel 
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Fig. |. (Above) Plan view of sampling manifolds ar- 
ranged to obtain representative samples of flue gas 


Fig. 2. (Right) Side elevation of sampling manifolds 
shown in Fig. |, together with piping to collecting 
bottles and steam syphon for continuous withdrawal 


of flue gas samples 
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and not air that found its way into the 
setting through leaks. The candle test 
should be used on all suspicious looking 
cracks in the setting. 

To obtain a representative sample, 
the investigator must either take a num- 
ber of grab samples at different points 
in a horizontal plane in the outlet duct, 
uptake or downtake just beyond the 
boiler tubes, or he must provide a sam- 
pling manifold. If there is a tendency 
to stratification, with a definitely lower 
COg value in a certain area, grab sam- 
ples should be taken simultaneously in 
areas of low and high COeg. Samples 
may vary from a few cubic inches to 
one-half to three-quarters of a cubic 
foot. Grab samples may be taken 
through the open end of % or % in. 
pipe or % in. copper tubing. 

Samples taken during a_ regular 
boiler test of 24 hr or longer should 
be obtained through a manifold or a 
series of perforated pipes, evenly 
spaced in the uptake, or downtake, just 
ahead of the damper. Figure 1 is a plan 
view of an arrangement of perforated 
sampling pipes forming three separate 
manifolds, each connected to separate 
sample lines which connect to a com- 
mon manifold. Aspiration (suction) is 
effected by means of a steam syphon 
as shown by Fig. 2. 

In order to be certain that the 
steam syphon is functioning properly 
at all times and that the sampling lines 
are not plugged up, each sampling line 
should be provided with a Tee connec- 
tion just ahead of the sample collecting 
bottle. To each of these connections 
should be attached a tattler as shown 
by Fig. 2A. Water in the tattler 
should be carried at a depth of about 
2 in, 

Figure 3 shows the sample collect- 
ing bottles (% gal) a, b, and c, which 
are connected to pipes a, b, and c¢, re- 


Steam line 


To collecting bottles 
(See hig.3) 
TO TATTLERS 
(SEE FIG.2A) 


SLIDING 
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Fig. 2A. If the water stops bubbling in this 


tattler, the sample line is plugged up or 
steam to the syphon has been cut off 














spectively. Bottle d may be used to 
collect an average sample from a, b, 
and c. Each bottle is connected to a 
leveling can by which the water, over 
which the gas samples are taken, may 
be raised or lowered. , 

In a number of cases, the sampling 
pipes shown in Fig. 1 may be con- 
nected together inside the flue by 
means of a common header of 1 in. 
pipe. This header then may be con- 
nected to a single line of % in. pipe 
leading to a steam syphon. The gas 
may be collected in a single bottle 
similar to those shown in Fig. 3. 

Whether single or multiple samples 
are taken, the flow of water from the 
bottle to the leveling can must be 
regulated so that the water in the bot- 
tle will flow out into the leveling can 
at a uniform rate over a given period 
of time—say, at intervals of 15 min. 
This can be effected most satisfactorily 
by means of a screw clamp on the rub- 
ber hose connecting the bottle with 
the leveling can. Such a clamp is shown 
in Fig. 4. 


























Figure 5 is a side elevation of any 
one of the four absorption pipettes used 
in the Orsat shown in Fig. 3. In the 
operation of the Orsat, the first pipette 
nearest the measuring burette contains 
a solution of caustic potash or soda 
for absorption of COs, the second an 
alkaline solution of pyrogallic acid for 
absorption of Os, the third an am- 
moniacal solution of cuprous chloride 
for CO. The fourth may be used as a 
spare or the two middle pipettes may 
be provided with the alkaline pyrogal- 
late solution. 

Rubber bags of the type shown in 
Fig. 5 are necessary to protect the 
pyrogallic acid and cuprous chloride 
solutions from deterioration caused by 
the oxygen in the air. No bag is needed 
for the caustic potash or soda solutions 
used in the first pipette for absorption 
of COs. Certain modified designs of 
Orsat apparatus are provided with ex- 
tra pipettes containing water and con- 
nected to the absorption pipettes as 
shown in Fig. 6. U-bends of large size 
glass tubing also may be used as water 
seals. 

Flue gas taken as grab samples, 
through a piece of open end pipe or 
tubing, should be aspirated by means 
of a single collecting bottle and level- 
ing can. This bottle should be pro- 
vided with a three-way cock, either of 
glass or brass so that the sample can 
be ‘first drawn into the bottle and then 
discharged to the Orsat. When first 
starting to draw the sample, all air in 
the sample pipe and connecting tubing 
must be drawn into the bottle and then 
discharged to the open air before the 
gas sampling is started. Two or three 
bottlefuls should be collected and dis- 
charged before the operator can be sure 
that the sample is not contaminated 
with air. A certain manufacturer of 
a modified type of Orsat or gas an- 
alyzer, furnishes a rubber bulb with 
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Fig. 3. Arrangement? of sample collecting bottles with leveling cans and Orsat for analyz- 


ing 


flue gas 


_ the burette. 


an inlet and outlet valve for aspirating 
the sampling line. These bulbs may 
work satisfactorily for a time but more 
often than not, their operation is un- 
certain and the operator is never sure 
that the line has been completely aspi- 
rated from one sample to the next. On 





Fig. 4. Screw clamp to be applied to the 

rubber hose betweén sample collecting bot- 

He and leveling can in order to regulate 
water flow when taking time samples 


the other hand, the collecting bottle 
may be used to take a sample as fast 
as the water will run out or the flow 
may be regulated for any given period 
of time. 
Orsat Manipulation 

After a definite volume of gas, pref- 
erably 100 cc, has been measured in 
the burette, the leveling bottle at- 
tached to the burette (see Fig. 3) 
should be raised to a height somewhat 


’ greater than the liquid level in the ca- 


pillary tubing between the top of the 
pipettes and the stop cocks. Then, 
holding the leveling bottle in this posi- 
tion, open the stop cock on the first 
pipette containing the caustic potash 
solution, thus forcing the solution 
downward. This downward flow should 
continue until the water in the burette, 
rising upward, forces all the gas in the 
burette into the absorption pipette. 
Then slowly lower the leveling bottle 
until the caustic solution just starts 
to enter the.capillary tubing. Be careful, 
however, that a sudden movement of 
the hand doesn’t cause the caustic solu- 
tion to shoot upward in the capillary 
tubing beyond the glass stop cock. If 
it does, the caustic will get into the 
glass header above the pipettes and con- 
taminate the next sample. After 5 or 6 
up and down movements of the level- 
ing bottle, slowly bring the caustic 
solution up into the capillary tubing 
just below the stop cock. Then close 
the stop cock and measure the gas in 
the burette by holding the water in 
the leveling bottle level with that in 
Record the amount and 
then repeat the operation of passing 
the gas back and forth into the ab- 
sorption pipette. If the next reading 
ofthe level in the burette is the same, 
it indicates that all the COe in the 
gas sample has been absorbed. 

Check readings should always be 
made because if all the COg is not ab- 
sorbed in the first pipette, not only will 
the recorded reading for CO2 be too 
low but the unabsorbed COz will be 
absorbed by the pyrogallic acid solution 
and be improperly recorded as Oe. In 
like manner, if a check reading is not 
made for the oxygen absorption, the 
unabsorbed oxygen will be absorbed 
by the cuprous chloride solution and, 
therefore, improperly recorded as CO. 

The water level in the measuring 
burette can be read much more readily 
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Fig. 5. Side elevation of an absorption 

pipette with rubber bag which permits ex- 

pansion and prevents deterioration of ab- 
sorption chemical 


if it is colored red with acidified methyl 
orange. Methyl orange is an orange 
colored powder which when dissolved 
in water may be used as an indicator 
for acids and alkalies. An amount 
which can be held on the point of a 
pocket knife is sufficient to color the 
water in the leveling bottle and bu- 
rette. The powder will color the water 
yellow. Then add a few drops of hydro- 
chloric acid and stir. The acid will 
turn the water a pinkish-red color 
which will serve a double purpose. 
Not only will the reading of the level 
in the burette be made easier but if 
any caustic solution should be inad- 
vertently drawn up into the glass 
header, it can be detected when the 
water in the burette is forced into the 
header, preparatory to taking in a new 
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Fig. 6. Side elevation of three absorption 

pipettes each connected to an extra pipette 

containing water to seal against contamina- 
tion from the air 


sample. If there is any caustic in the 
header, the red color of the water will 
turn to yellow. If this happens, suff- 
cient water from the burette should 
be passed through the header until the 
red color persists. 
Preparing Absorption Solutions 

To obtain ‘the best results the op- 
erator should prepare his own solutions 
which when not being used, should be 
kept in air tight bottles, preferably 
those with patented stoppers such as 
found on magnesium citrate bottles. 


\ 


Solutions may be prepared as follows: 
For COe: potassium or sodium hy- 
droxide, 660 g dissolved in 2000 cc of 
water. For Os: solution (A)—potas- 
sium or sodium hydroxide, 3600 g dis- 
solved in 2400 cc of water; solution 
(B)—pyrogallic acid, 150 g dissolved 
in 4500 cc of water. After (A) has 
cooled, slowly pour into (B) and ex- 
clude air at once. For CO: ammo- 
nium chloride, 500 g; cuprous chloride 
(CuzeCle), 400 g; dissolve both in 1500 
cc of water. Shake thoroughly, let 
settle and decant the clear liquid. To 
the latter, slowly add, while stirring, 
liquid ammonia (Sp. Gv. .90), until a 
deep blue color just persists. Exclude 
air at once. 


Modernizing 


In a subsequent chapter we will 
discuss the meaning of the values ob- 
tained in analyzing samples of flue gas. 
For example, if an analysis of a flue 
gas sample from coal firing should 
show 10.0 per cent .COg, 5.0 per cent 
Oz and no CO, there would be a strong 
possibility that the operator had lost 
some of the sample while conducting 
the oxygen absorption. If there had 
been merely incomplete absorption of 
the oxygen the remainder would have 
been absorbed in the CO pipette and 
then reported as CO. With 10 per 
cent COs, the oxygen should be about 
9.0 per cent or slightly less. Discrep- 
ancies in reporting CO and possibility of 
hydroxylation will be discussed. 


a Small 


Factory Power System 


Here is an article the small plant operator should find of interest. It deals 
with a plant that just grew like "Topsy." The boilers were old, the electrical 
system was a mess—there were two d-c voltages as well as an a-c system. 
Even after a new boiler was installed, costs were high, particularly compressed 
air costs. Mr. Gaylord shows how this plant was modernized, step by step; 
how a new a-c generator was installed, how further need for power was met 
by purchasing power from the power company, how the power factor was im- 
proved by the installation of capacitors. The problems involved here are 
exactly those existing in many small plants throughout the country and the 
procedure in this plant may serve as a guide in solving problems in others 


By WILLIAM W. GAYLORD 


Consulting Engineer Hamden, Connecticut 


IN THE LATE FALL of 1935 two of the 
three boilers in an Industrial Plant were 
condemned by the insurance company 
but with the provision that they might 


be used through the winter, for heating 


only, at an operating pressure of 15 lb 
gage. The plant heating system required 
the use of a direct acting steam driven 
vacuum pump which could not be made 
to run with 15 lb steam pressure. 
Thus if it should become necessary 
to shut the remaining boiler down for 
cleaning or repairs there would be no 
way of keeping the plant from freezing. 
The writer was called in and requested 
to go over the plant and determine the 
lowest boiler pressure at which reliable 
operation of the vacuum pump could be 
expected and find if permission could be 
secured from the insurance company to, 
operate at this pressure through the win- 
ter. 
The power plant consisted of the 
following equipment: 
2—B&W boilers of about 165 hp (in- 
stalled 1899) 
1—Bigelow 260 hp hrt boiler (installed 
1933) 
2—6 by 4 by 6-in. direct acting duplex 
feed pumps 
1—300 hp closed feedwater heater 
1—6% by 8 by 10-in. simplex vacuum 
pump 
1—18 by 36-in. A.P. Allis Corliss engine 
running at 92 rpm belted to jack shaft 
and some line shafting 


1—110 kw, 575 v, d-c generator belted 
to jack shaft 

1—90 kw, 220 v, 3 phase, a-c generator 
belted to jack shaft 

1—35 kw. 125 v d-c generator belted to 
jack shaft 

1—30 kw 125 v d-c generator belted to 
jack shaft 

1—14 by 9 by 14 in. air compressor 
driven by a 12 by 14 in. steam cyl- 
inder 

1—16 by 11 by 18 in. air compressor 
driven by a 16 by 18 in. steam 
cylinder 

1—13% by 8 by 10 in. air compressor 
driven by a belt from jack shaft 

1—9 by 9 in. air compressor driven by 
a motor 
In addition to this equipment in the 

power house there was a. connection 

to the utility power supply at the 

opposite end of plant through three 75 

kva transformers for 220 v, 3 phase 

service. 


The single boiler did not have suffi- 
cient capacity to run both steam driven 
air compressors and the engine at the 
same time, and the operating schedule 
had been changed so that the Foundry 
Cleaning Room was run only at night 
as this required the operation of both 
air compressors. Under this schedule 
only the small steam driven air compres- 
sor was run during the day and the en- 
gine was run to generate about half the 
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One-line diagram of the power distribution system 


electric power required, while at night 
all electric power was purchased and 
both steam driven air compressors were 
operated. 

Plant Operated on 60 Ib Pressure 

An investigation of the heating sys- 
tem, vacuum pump, boiler feed pumps 
and feedwater piping indicated that the 
lowest steam pressure at which the heat- 
ing system, with no other steam driven 
equipment running, could be kept in op- 
eration was about 60 psi gage. Permis- 
sion was therefore requested from the 
insurance company to have the safety 
valves on the old B&W boilers set at 
70 psi gage with the understanding that 
they would be operated only when it 
was necessary to shut the other boiler 
down for repairs. This was granted 
with the provision that the old boilers 
would be replaced during the next sum- 
mer. 

It was then recommended that a 
second hrt boiler of the same size as 
the existing hrt boiler be installed 
to replace the old B&W boilers, 
that the steam header and steam mains 
be redesigned to eliminate the trouble 
from slugs of water reaching the engine 
and compressor cylinders that had been 
experienced with the old piping and that 
a new 7% by 5 by 6 in. duplex feed 
pump be installed to replace one of the 
old ones which was worn out. 

It was further recommended that a 
thorough study of steam, power and 
compressed air requirements and costs 
be made to determine what further 
changes in equipment and_ operation 
should be made. 

The second boiler and new feed pump 
were installed and steam header and 
mains replaced in the summer of 1936 
and a report on power requirements and 
Costs submitted in the winter of 1937. 

This showed compressed air costs to 
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be high due to high steam consumption 
of old air compressors but that it would 
be more economical to replace them with 
modern steam driven compressors than 
motor driven compressors using pur- 
chased power because of the demand 
for exhaust steam for building heating 
for seven months of the year. 

It also showed that it would be eco- 
nomical to continue to generate power by 
using the engine during the day shift as 
in this way the demand for purchased 
power could be held down to a point 
that made the cost per kwhr lower than 
if all power were purchased. 

Two D-C Systems and One A-C System 

It further showed that the power 
distribution wiring was very complicated 
due to the use of two d-c voltages and 
that the a-c generator could not be run 
in parallel with the purchased power. 
Many departments had three wiring 
systems while at other departments 
both a-c and d-c motors had been in- 
stalled so that either could be used 
to drive line shafting for group 
drives. In spite of these multiple con- 
nections it was not possible to use 
either purchased or generated power to 
full advantage or secure the most de- 
sirable combinations of the two. Rec- 
ords showed that the maintenance costs 
on both the d-c generators and motors 
were increasing rapidly and were much 
higher than on similar a-c equipment. 

The analysis of power and com- 
pressed air costs showed that the in- 
stallation of modern steam-driven air 
compressors would give the best return 
on the investment with the then existing 
ratio between power and compressed 
air loads, but extensive changes in the 
equipment and methods of operation in 
the Foundry Department were under 
consideration which would materially in- 
crease the power demand and decrease 
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the use of compressed air. The increase 
in the power load by these proposed 
changes could be accurately estimated 
but the decrease in the compressed air 
requirements could not be definitely de- 
termined until the new equipment and 
operating methods were in use. 

It was then decided that the first 
step in modernizing the power supply 
would be to replace the three d-c genera- 
tors by an a-c generator belted to the 
jack shaft. This would allow a ma- 
terial simplification of the power wir- 
ing and by the installation of a few 
interconnections with double throw 
switches make it so that any depart- 
ment could be operated by generated 
or purchased power and thus the most 
economical balance secured. 

New A-C Generator Installed 

A 200 kva, 220 v, 3-phase belted 
generator complete with panel, instru- 
ments and oil circuit breaker was found 
which could be purchased in good second 
hand condition at about one-fourth the 
cost of a new unit. - This unit was pur- 
chased and installed in the summer of 
1937 and has proved economical and 
satisfactory. 

The installation of the new equip- 
ment in the Foundry in the summer of 
1938 made an additional power supply 
necessary and it was decided to purchase 
this. As the power company’s trans- 
formers supplying this plant were fully 
loaded this would require additional 
transformer capacity. The power com- 
pany was just installing a 13,600 v line 
along the side of the plant nearest to 
the power house and desired to discon- 
tinue the use ef the old transformers 
and furnish the whole plant supply from 
this line through new transformers. The 
fact that the secondary voltage had to 
be maintained at 220 v made it desirable 
to locate the transformers as near the 
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center of the load as possible and after 
considerable study of the spaces avail- 
able it was decided to use a 3-phase 
pyrano!l filled transformer of 450 kva 
capacity located just outside of a new 
switch house to be built onto the present 
air compressor room. To do this it was 
necessary to bring the primary supply 
from the power company’s pole over the 
roofs of two buildings to the transformer 
in a 3-conductor lead covered cable with 
fused primary cutouts at the connection 
to the power company’s line and per- 
mission to do this was secured from 
the insurance company. 

The transformer was ordered, but 
before it was received a slump in busi- 
ness made it necessary to omit the 
switch house for the time, so a simple 
service panel with 1200 amp air circuit 
breaker and fuse blocks for connecting 
to secondary mains was installed at wall 
between engine and air compressor 
rooms. One new main was run from 
this service panel to the new foundry 
equipment and connections from service 
panel to double throw switches at the 
generator panels were installed. With 
the double throw switches that were 
already in use at most of the load 
centers to shift load from generated to 
purchased power or vice versa a fairly 
satisfactory adjustment of loads be- 
tween the two could be obtained. 

In the summer of 1940 the power 
factor on the purchased power had fallen 
to a point where the power company 
was making small penalty charges. A 
check showed that this was due to the 
installation of many individual motor 
drives and that the only practicable way 
to correct the power factor was the 
installation of capacitors. Estimates 
showed that as long as the mains and 
transformer were not overloaded ‘the 
savings by correcting the power factor 
to eliminate the penalty charges would 
not pay the fixed charges on the cost 
of installing capacitors. 

Capacitors Installed 

By the summer of 1941 the load 
had increased to such an extent that one 
of the mains was overloaded and the 
transformer was nearing its current 
capacity so a bank of capacitors was 
installed which raised the power factor 
on this main to about 90 per cent, and 
on the transformer to a little over 80 
per cent. In the fall of 1941 it became 
necessary to run the engine all night 
to carry the night load. 

Early in 1942 the load had increased 
to a point where all mains were over- 
loaded and it was necessary to install 
two more banks of capacitors, one in 
the main from the transformer to the 
largest load group and one in the main 
from the 200 kva generator to its load 
group. These raised the power factor 
in both the purchased power .and gener- 
ated power systems to over 90 per cent 
and made it possible to carry the load 
until a second transformer for purchased 
power could be _ installed. 

A second 450 kva, 3-phase trans- 
former was immediately ordered. A 
check showed that the primary main 
from the power company’s lines to the 
transformer would carry both trans- 
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formers, but that a primary switch cubi- 
cal with a primary oil switch of 150,000 
kva interrupting capacity and disconnect 
switches for primary line to each trans- 
former would be required and this was 
immediately ordered. 

This cubical also contained the cur- 
rent and potential transformers for pri- 
mary metering of the purchased power, 
but the meters were located inside the 
switch house. 

A switch house was built and a six 
panel switchboard consisting of two 
service panels and four feeder panels 
was ordered. This switchboard was 
made up with two 3-phase busses, one 
for purchased and one for generated 
power and each feeder panel had two 
feeders connected through double throw 
switches so that any feeder could be 
supplied with either purchased or gener- 
ated power. 

A watthour meter was installed on 
the switchboard for each feeder. New 
feeders of ample size were run to each 
of the eight load centers and the three 
banks of capacitors connected to the 
feeders having the highest inductive 
loads. This distribution system provided 
an ample supply of power to all depart- 
ments and made it possible to secure 
the most economical balance between 
purchased and generated power. 

The one line wiring diagram shows 


arrangement of transformers, switch- 
board and generator connections and 
indicates the double throw switches for 
throwing the whole load of each genera- 
tor from purchased to the generated 
power. Thus when it is found economical 
to run the engine during the day shift 
only; if a suitable balance between 
generated and purchased power has been 
established at the main switchboard for 
the day load, when the engine is shut 
down it is only necessary to throw the 
double throw switch at generator panel 
and to throw it back when the engine 
is started the next morning. 

After the second transformer was 
installed so that sufficient capacity was 
available an analysis of electric power 
costs showed it to be more economical to 
operate the engine during the heating 
season only, and purchase all power 
in the non-heating season. 

Under the rate at which power is 
purchased this condition will- apply as 
long as the engine capacity represents 
less than 40 per cent of the total de- 
mand. 

War conditions have so reduced the 
foundry output that the compressed air 
requirements have been materially re- 
duced, but it is expected that with the 
return of normal business a modern 
steam driven compressor will be installed 
to supply all air required. 


LETTERS ano COMMENTS 


What Price Experience? 


| HAVE BEEN working around power 
plants in this country for about twelve 
years. I have assimilated a little 
“Book-larnin’” from one or two text- 
books I keep around me, in order to 
better understand the principles of my 
chosen trade. Owing to the always 
present, immediate, need of feeding my 
family I lack advanced education. Yet, 
I was satisfied for the niche I ‘found 
for myself. I was happy the day I was 
first allowed to open the throttle to a 
steam engine or turbine. Synchroniz- 
ing a generator on a board made me 
conscious of the power under my con- 
trol, by the manipulation of a few 
knobs. 

I have done a fair share of cleaning, 
soaping and oiling boilers and engines. 
My experience was gained in a larger 
Eastern city messing around with un- 
derfeed and overfeed stokers, steam and 
mechanical oil burners, with some 
hand-firing experience in between. I 
have operated at different times Corliss 
and slide-valve type engines. As I say, 
1 now am satisfied to have reached be- 
ing a stationary engineer. 

I left the city, recently, and moved 
to an outlying town. I applied for a 
job in a nearby, well-known research 
and experimental laboratory. I was 
hired as a watch engineer in their boiler 
room. This plant consisted of two 
water-tube boilers rated 250 hp, each 
fired by B & W chain grate, forced 
draft stokers. There were turbine and 
motor-driven boiler feed-pumps, one 50 
kva emergency generator driven by a 


Terry turbine; Copes feedwater con- 
trols and Brooke Engineering com- 
bustion controls, 

In this plant here were three Gold 
Seal, a few Red Seal, a number of Blue 
Seal engineers; two Black Seal firemen 
and one or two laborers. The “Chief” 
was a Red Seal who, admittedly, had 
bought his ticket for $300. By this I 
mean he took an “over-night” school 
course in steam engineering. I believe 
he was a good electrician in his own 
right. 

I was not there very long when I 
sensed an undercurrent of feeling be- 
tween him and some of the other engi- 
neers. There were many stories told 
to me by the other engineers about the 
“Chief.” I will not relate any as they 
were hearsay to me. - 

On my fourth week I was made 
relief engineer. I had to relieve three 
engineers on their day off and put in 
the other three days packing pumps, 
changing oil, etc. One day, the “Chief” 
pounced on me and ordered me to go 
into and clean the combustion passages 
of the boiler that was down. This, in 
the presence of the men whose job it 
was, fireman. and laborers. I sensed 
that if he could get me to do it the 
other engineers would have had to fol- 
low suit or probably lose their jobs, 
seniority, etc. I refused, giving the 
reason that I have served my time 
cleaning boilers and that no_ place 
where I had worked had engineers been 
asked to do such work. I did not re- 
fuse to clean the inside of the drums 
or turbine the tubes, if necessary. 
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Silica Scale is 
Bad Medicine”* 


You can expect boiler tubes to scale up pretty bad Joe, 
even in your closed system that returns 98% of the water, 
‘if you do not have proper water treatment... and, 

generally you are in for some burnt tubes too. 
The logical way to keep boiler tubes slick as a whistle 
is through the use of Nalco water treatment. Nalco 
provides scientifically prepared chemicals, the 
benefits of advanced research and a competent: 

service staff. 
Bear in mind Joe, all water treatment is not alike 
... remember, the Nalco system is the complete 
system. Ask for a survey today. 


Photo in Nalco Laboratories 


NATIONAL ALUMINATE CORPORATION 4,20! 4 


6224 West 66th Place ® Chicago) 38, Illinois 


' @anadian inquiries should be addressed to 
Alluminate Chemicals, £td., 555 Gastern_Ave., 
Goronto, Ontario 


he Complete Water Treating Service 
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The argument was carried to the 
front office. Here I got a new angle 
on the “Professional versus Stationary 
Engineer” argument. 

They explained to me that I was 
only to regard myself as an engineer 
when relieving other engineers. The 
other three days they could make me 
do any kind of work they wanted me 
to do. As a matter of fact they only 
gave me, they said, the three extra days 
to comply with the 48-hour week. The 
Personnel Manager agreed with me, 
but said that for me to gain my point 
would upset labor relations in other 
parts of the plant. 

The upshot of the matter was they 
got an outside company to clean the 
boiler. I asked for and got my release. 
All this happened over two months 
ago. They still haven’t got a man in 
my place. They never needed one in 
the first place. As I pointed out, they 
are just plain hoarding enough engi- 
neers to run a utility. 

I have given up the game, tem- 
porarily, and have gone into production 
work. I will have to get a better per- 
spective on power plant operation. I, 
too, must have been going around in 
circles to wind up where I started out— 
cleaning boilers. 
Morristown, N. J. 


High Voltage 
D-C Generators 


For THE information of W. S. who 
proposes to build a high-voltage d-c 
generator the following patents dealing 
with non-commutated d-c generators 
may be of interest. 

, British Pat. to Lundell, 6069, May 12, 
1900 
U. S. Pat. to Engler, 1,492, 972, May 

6, 1924 
British Pat. to Vala et al, 269,859, Sept. 

29, 1927 

The inventors guilty of these patents 
propose to commutate the field circuits 
rather than the load circuits. It is gen- 
erally held that such propositions are 
wacky and quite inoperative. 
Richmond, Va. Joun E. HeEnpricks 


More on the H. V. D-C 


Generator 
THANKs TO Mr. Gould for his letter 
in the August issue. The conditions out- 
lined in Mr. Gould’s last paragraph 
would not obtain in‘ the d-c generator 
(*) 28 18 (A) 
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suggested by the writer. Strictly speak- 
ing, the field would be excited by a pul- 
sating, and not an alternating, current. 

It is true that “When a magnetic field 
is forced across a conductor, a current 
is induced in that conductor”. Consider 
Fig. 1, in which F is the field, and C 
is the conductor, and the rough rect- 
angles their respective fluxes. 


F is excited by a pulsating current 
coming from a bank of electron tubes, so 
designed as to give a wave of rectangu- 
lar shape. (1). When this wave crosses 
C, a wave of somewhat similar shape 
(1b) would be induced into C. With 
the passing of Fl, the induced current 
would fall sharply to Zero, or there- 
abouts. As F2 approaches, another wave 
2b, would be induced into C. 

The argument is raised, that a pul- 
sating current would induce an alternat- 
ing current. This is true for a coil 
which is wound around an iron core to 
furnish a magnetic circuit. When the 
field of this core reverses, a current in 
the opposite direction is induced in the 
coil. Thus, it is evident that the arma- 
ture of this d-c generator would not 
have a magnetic circuit, as we know it. 

We also know that electricity is not 
really generated in an armature. The 
electrons are there, and the impact of the 
field flux upon them sets them in motion. 
So it is evident that, with a d-c generator 
constructed as proposed by the writer, 
with the fields excited by a heavy pul- 
sating current, and passing across an 
armature circuit composed only of a 
copper circuit, something would be 
bound to happen. And who would like 
a generator without the iron losses in 
the armature? WS. 


A Crack at Private 
Green's Neck 


IN THE JULY ISSUE, Pvt. Green goes 
to some effort to have “his neck jumped 
on,” even to the extent of daring any- 
one to refute his remarks.. One 
hesitates to dampen ‘his youthful en- 
thusiasm as it is a rare quality these 
days but he does fail to recognize a 
few facts that might serve to guide 
his exuberance for the small plant 
operator. 

Take his example of a small plant 
operator saving a ton of coal a day. 
There is not one chance in ten. thou- 
sand that his means or methods are 
new. Practically every angle of power 
plant economy, particularly as it applies 
to the smaller plants with older equip- 
ment, has been described and discussed 
by textbook and magazine writers over 
and over again for years before Pvt. 
Green was born. Every plant operator 
has available or can obtain extensive 
treatises on plant efficiency and any 
operator who boosts his plant efficiency 
is intelligent enough to know that. So 
there is little wonder he hesitates or is 
reluctant to write about things that ex- 
perts have covered so many times. 

But suppose he does write up the 
idea or method and-submits it to a 
trade journal. Unless it is unusually 
well written or has an unusual angle 
it’s an even bet it will be turned down 
by the editor, in my own experience 
the odds have been worse than that. 

Let us suppose, however, it is pub- 
lished, half of the 48,000 operators will 
never see the article, being either a 
non-subscriber, a non-reader or not in- 
terested. More than half of those read- 
ing it will find it does not apply to their 
plant or operating conditions. About 
three-quarters of the remainder will 


think the idea is worth investigating 
when the seven other matters on hand 
are cleared up and hence never get to 
it. Let us credit the remainder with 
doing something about it. So, Pvt. 
Green, if 15 per cent of the operators 
in the country really act on the sugges- 
tion it’s a mighty good one, but you 
will have to revise those figures of 
yours a bit and discover the small plant 
operator who doesn’t send in his idea 
is not losing the war. 

And I might add that I think it is 
bad taste to be ramming it down our 
throats because we are not on the fight- 
ing line. Comparisons are always odi- 
ous and attempting to highlight the 
shortcomings of civilians with the glory 
of our men at arms is not quite fair. 
For you see a man’s “reluctance” is 
not necessarily a shirking of duty but 
simply reaction from his mature judg- 
ment and experience. 

It is always well to abide by a little 
maxim I believe was handed down by 
a fighter of the old, old school, Davy 
Crockett, “Be sure you're right, then 
go ahead.” 
Philadelphia, Pa. Tuos. W. BENson 


Perseverance and Proper 
Guidance 


IN LOOKING over the July, 1944, issue 
of Power PLANT ENGINEERING I noticed 
a letter-from a Mr. Robert Baker. 

Mr. Baker in this letter invited criti- 
cism and I think that he is entitled to 
criticism of the adverse variety. 

One section of the subject letter 
contains the following, “He asked me 
to show him where certain pipe lines 
went. I did not.” This quotation is 
very revealing and to my mind goes 
far toward counter-balancing whatever 
technical achievements the author of 
the quotation may have. 

Mr. Baker seems to overlook the 
fact that he is also being paid to oper- 
ate or assist in operating the plant in 
question. An engineer must never for- 
get that he is working for the success- 
ful prosecution of the “job” as a whole 
and is not working “under” any par- 
ticular personality. 

To quote again, “Perseverance and 
proper guidance is it?” I answer that 
it is. If a man knows how to perform 
a certain operation, no matter how well, 
performs it and keeps the knowledge 
to himself the deed dies with its com- 
pletion. If, on the other hand, he will 
take the time and have the patience to 
educate others to perform this opera- 
tion, he will have been of lasting value 
to those he helped and his own charac- 
ter will have increased in stature. It 
may be well to reflect that very rarely 
if ever a person is born with a com- 
plete engineering education and if our 
forebears had not exhibited a certain 
amount of “Perseverance and proper 
guidance” we might still be trying to 
fit the first wheel to the first axle. 

Any person in a supervisory capac- 
ity may “eliminate” a subordinate that 
is unsatisfactory. This “elimination” 
usually represents a loss for all parties 
concerned. 
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Yeu can bee the Quality 
Mm Ye of 


LUNKENHEIMER 


Only experience and “know-how” 
can make a casting like this; 
and only such a casting can 
make a Lunkenheimer Valve. 





From handwheel to pipe threads a Lunkenheimer 
Valve reflects exceptional strength and rugged- 
ness. Ample proportions and perfect balance of 
all parts are basic design features that give assur- 
ance of the good service and long life so charac- 


teristic of Lunkenheimer Valves. 


Maintenance men have long since come to depend 
upon Lunkenheimer for the best in valve service 
... knowing they will get the highest degree of per- 
formance with the least amount of trouble and 


maintenance expense. 


Lunkenheimer distributors are located in all 
industrial centers. Use the facilities of the one 


nearest you for service on your requirements.. 


ESTABLISHED 1862 


CE LUNKENHEIMERSS 


UALITY’=— 
CINCINNATI 14, OHIO. U.S.A. 
NEW YORK 13. CHICAGO 6 
BOSTON 10 PHILADELPHIA 7 


EXPORT DEPT, 318-322 HUDSON ST., NEW YORK 13, N. Y. 


SIMPLICITY OF DESIGN 
MEANS EASIER MAINTENANCE 


BRONZE, IRON, STEEL AND CORROSION RESISTANT ALLOY VALVES, 125 TO 2500 
BOILER MOUNTINGS, LUBRICATING DEVICES, AIRCRAFT FITTINGS 
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A person that is able to do his own 
job and also to transform unsatisfac- 
tory co-workers from the “unsatisfac- 
tory level” to a “satisfactory, or better 
level” has aided his fellow man, his 
employer and his country. 

His work will eventually result in 
better operation of his plant, in better 
living conditions of the families of the 
men he helped and in increase of his 
own stature. 

My advice to Mr. Baker is that he 
examine himself to discover if, “Even 
he does funny things.” 

Emery B. Woopwarp 
North Charleston, S. C. 


Questions 


And 


Correction Note 


We wish to direct attention to an 
error which occurred in the article, en- 
titled, “Adapting Oil Burner to Both 
Summer and Winter Use” by N. W. 
Duell, on page 96 of the August issue. 
In the last paragraph it was stated that 
an efficiency of .86 to 89 per cent was 
obtained. This was an error. In Mr. 
Duell’s original manuscript, he stated 
that the efficiency obtained was 76 to 79 
per cent, and these figures should have 
appeared in the printed article. 


Answers 








Question No. 272 


How Much M-H Alkalinity 
Should This Boiler Water 
Show? | 


UsinG rAw feedwater of 7 gr per gal 
hardness, treated by a cold-process lime 
and soda softener, what M-H alkalinity 
(methyl-orange alkalinity) less soap 
hardness, should be maintained in the 
boiler water in a 500-hp, 4-drum, bent- 
tube boiler installed in a brewery? 

We are getting some carry-over from 
this boiler but I suspect that this is be- 
cause of poor manual regulation of water 
level at present. We have ordered a 
feedwater level regulator but it has not 
yet been delivered. The boiler load, a 
typical brewery load, varies between 1000 
lb per hr and 29,000 Ib per hr in 15 min. 
The boiler is equipped with a continuous 
blowdown system. It is fired by a dump- 
ing grate type spreader stoker. 

In the cold-process softener, in addi- 
tion to the soda and lime, we use an- 
other chemical, supplied by the softener 
manufacturer, which I assume is sodium 
aluminate and tannin. I suspect that 
we are using too much soda, also that 
we may not be regulating the continu- 
ous blowdown correctly That is why I 
want to know what conditions ought 
to be maintained in the boiler water 
itself, 

Chicago, III. 
Question No. 273 


How Clean CO, 
Evaporator Coils in Brine 


Tank? 


Wuat is the best way to get oil out 
of the evaporator coils in the brine tank, 
in the COe system shown in the accom- 
panying diagram? 

The COs compressor is connected as 
shown. The returning gas line to the 
machine runs up as high as the bottom of 
the condenser, which is 7 ft above the 
brine tank. 


BE: O..D. 


COILS IN BRINE TANK 
1 AT 1G DEG. OUT ATS DEG. 


There are three expansion valves, one 
for each coil, as shown. If you ‘open 
these valves wide, you get slugs of 
liquid back to the machine. 

Can the oil in these evaporator coils 
be floated out by filling one of: the coils 
with liquid and using the other valve as 
an expansion valve? 

Should we shut off the condenser wa- 
ter so the gas won’t liquefy? 

We carry 19 to 21 atmospheres back 
pressure. 
Chicago, Ill. GB. 

Editor’s Note—See answers to Ques- 
tion No. 208, March, May, June 1943. 


Question No. 274 


How About Aluminum 
Alloy and Steam? 


Have ALUMINUM alloy die castings 
been satisfactorily used in contact with 
steam at 100 Ib pressure? 
Chicago, III. 


Answer No. 257 


What Causes Locking of 
Wound-rotor Motor? 


In THE April tssug, C. W. S. said he 
had trouble in starting a wound-rotor 
motor in which the internal resistance had 
been removed and copper rings installed 
for compensator starting. He said it had 
to be rotated by hand a few degrees be- 
fore it would start. 


JEW. 


Start Under Reduced Load 

THE MANNER of starting the motor 
has no bearing on its performance. Con- 
sequently, the current which flows to the 
external resistance, the slip ings, induces 
a voltage in the windings. The resulting 
flux reacts with the rotating field of stato 
and causes the rotor to turn. : 

If the frequency of supply line for the 
compensator is the same as the motor is 
designed for, I cannot quite comprehend 
why the compensator starting manner 
should have any significance. 

However, short circuiting of slip rings 
is not feasible, because the operation of 
wound-rotor motors depends upon their 
resistance. But if I am not misinformed, 
the motor in question is lap wound, so the | 
leads or pole phase groups can be: con- 
nected incorrectly after the internal re- 
sistance was removed. 

To sum up, my advice is to remove the 
short circuiter and start the motor under 
reduced load. 
New York City 


Answer No. 258 


Why Install a By-Pass 


Around a Pump Governor? 

WHat ARE all the reasons, asked 
J.R.H. in the April issue, why a by-pass 
should be installed around the pump 
governor on each of his two new 8 by 5 
by 10-in. duplex boiler feed pumps and 
is there any reason why a by-pass should 
not be installed? Steam supply lines are 
1%4-in.,, the pump governors are 1-in. 
and there are relief valves on the pump 
discharge lines. 


Corp. Cart Ecerter 


Five Reasons from Gray 

INSTALLATION of hand control on by- 
pass is for the following reasons: 1. To 
operate more than one pump if boiler 
evaporation is unusually high; 2. To try 
pump after repairs are made, i.e., repack- 
ing, valve setting, plunger packing, etc.; 
3. In the event that there is any trouble 
on the governors, one may be out of serv- 
ice for repairs and the other could give 
out; 4. In the event that a hydrostatic 
test of boiler off the line is to be con- 
ducted; this, of course, would require 
piping and valving of the discharge 
side with. an additional relief valve set 
for test pressure; 5. On ships, pumps 
are designed and piped for general 
service. Could not these pumps also be 
used for tank pump standby, fire pump 
standby, other services? 
New York, N. Y. Epwarp W. Gray 
Reasons from Parks . 

THE PRIMARY REASON for installing a 
by-pass around a pump governor is 0 
that the pump can be operated in case 
of failure of the governor. The gov- 
ernor can and does fail just when no 
other pump is available and if it were 
not for the by-pass, the pump may have 
to be shut down. When a by-pass 
installed, the governor can be repaired 
or adjusted while the pump runs on 
throttle. The use of a by-pass sometimes 
makes starting up easier and safer be- 
cause sometimes, a governor will stick 
and operate sluggishly until it gets hot. 
The by-pass also allows the pump to be 
speeded up quickly when more water 
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War Loan, 


ed for Novem 


PLAN YOUR PLANT ORIVE NOW! 


Good organization will be needed to sell the 6th. The task of raising the huge sum required will be 
the most difficult ever asked of Industry. As each new military success brings us closer to Victory, the 
public naturally will feel that the urgency of war financing is lessened—whereas it isn’t. So organize 
now to prevent a letdown on the home-front from causing a letdown on the fighting front. Build your 
plant’s payroll campaign around this fighting 8-Point Plan. You don’t have to wait for the official Drive 
to start— swing into action NOW! 


1] BOND COMMITTEE—Appoint a 6th War Loan Bond (b) Pre-drive letter to employees from management and 
Committee from labor, management and each represent- (c) | progress boards. 
ative group of the firm. (d) Meeting schedules, etc. 


2, TEAM CAPTAINS—Select a team captain, foreach § CARD FOR EACH WORKER—Dignify each personal 
10 workers, from men and women on the payroll—but approach with a pledge, order, or authorization card 
not in a supervisory capacity. Returned veterans make made out in the name of each worker. Provide for a 
most effective captains. cash purchase or installment pledge. Instruct each cap- 

tain to put a pencil notation on the card to indicate the 

3 QUOTA—Set a quota for each department and each subscription he expects to solicit from each worker. 


employee. : 
: _ ‘J RESOLICITATION—People don’t mind being asked 
4 peg: (ly allnacalp Lager» Acide pote ayaa to buy more than once. Resolicit each employee toward 
Instruct them in sales procedure. Have them carefully the end of the drive in a fast ee —_ 
study the Treasury Booklet, Getting the Order upon your State Payroll Chairman; he’s ready with a 

: ¥ fully detailed plan—NOW! 

S a opening + ADVERTISE THE DRIVE—Use all possible space in 
rally. the regular media you employ to tell the War Bond story, 








The Treasury Department acknowledges with appreciation the publication of this message by 
This is an official U.S. Treasury advertisement prepared under the auspices of Treasury Department and War Advertising Council 
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is needed than the governor will produce 
as in case of an emergency. 

Baltimore, Md. Cuas. W. Parks 
Reasons from Brown 

J.R.H. says that his duplex pumps 
are 8 by 5 by 10 in. and that his gov- 
ernors are 1 in. I expect that his 
header pressure is 150 psi or he may 
be troubled with his pumps running slow. 
That would be one reason for by-passing 
the steam, as it seems to me _ that 
a l-in. steam line may not allow enough 
pressure through at all times, so he 
may have to open the 1%4-in. by-pass. 

If these governors are of the type 
with water pressure cylinders to operate 
the steam valve, the leathers leak some- 
times and the governor then has to be 
repaired with a new leather washer. If 
at that particular time J.R.H. didn’t have 
a by-pass around his governor, that 
pump would have to be shut down until 
the governor was repaired. Sometimes 
that can be done in a short time, then 
again trouble develops, nuts strip, etc., 
especially if the operator in charge should 
get a little excited as would be the case. 
Sloat, Calif. R. L. Brown 
Reasons from McNally 

THE. BY-PASS around this pump con- 
trol valve is obviously designed to give 
a direct steam supply to the pump in 
case of. failure of the automatic valve. 
If properly designed, this arrangement 
should have a shut-off valve on each 
side of the control valve so that, in case 
of failure, the defective valve can be 
dismantled and repaired while the pump 
is operating by steam through the by- 
pass. During this time, of course, the 
pump must be under manual control. It 
is also convenient in emergencies some- 
times to operate with the by-pass slightly 
open if the control should suddenly get 
out of order but this is only temporary. 
Kearney, N. J. Gro. McNALLy 

Answer No. 260 


How Prevent Spontaneous 
Combustion of Coal in 


Silos and Bins? 
Store Only Dry Coal, 
Watch the Height 

MUCH HAS BEEN SAID and written on 
E. H. R.’s question but, after 12 years of 
handling slack coal in bunkers and stock 
piles out of doors, I have come to the 
conclusion that the best way to put out a 
fire in silos or bunkers is not to let them 
get started. 

I am satisfied that if only dry coal 
is stored it is a safe bet that no fire will 
develop for two or three months. On the 
other hand, if wet cdal is put in silos or 
bunkers a fire will develop in three weeks. 
This applies to coal in stock piles out of 
doors. However, if a fire does get started, 
about the only way to put it out is to re- 
move the coal as quickly as possible and 
keep the top sprinkled lightly with water 
from a small hose to keep the fire from 
breaking out. 

Care should be taken when construct- 
ing silos or bins, that there is not any 
space for gas to collect in. This is one of 
the big dangers. As coal begins to heat, 
gas is driven off and collects in these 
pockets, and will ignite under pressure. 

As to the question of W. N. S., he 


wouldn’t be in any more danger with his 
bin 100 ft long than he would with it 50 
ft. It’s the height he wants to watch out 
for; 16 ft is too high for slack coal to be 
piled for any length of time. Would sug- 
gest, however, that fire walls be con- 
structed across the bin, so as to make sev- 
eral small bins. Then if a fire did get 
started in one, it could be quickly cleaned 
out and keep it from spreading to the rest 
of the bin. 


Vergennes, Vt. R. E. Wuitty 


Answer No. 266 


How Calculate Efficiency 
of This 2500-kw Turbine? 


IN THE JuLy issue, R. B. M. asked for 
the correct method of calculating the 
thermal efficiency of a multi-stage con- 
densing extraction turbine driving a 
3125-kva generator. On page 106, July 
issue, he gave a tabulation of steam flow, 
pressure and temperature data from this 
machine, together with the manufactur- 
er’s guaranteed water rate and extraction 
curves. He asked for a computation of 
the actual efficiency of the turbine and 
the overall engine efficiency, with defini- 
tions of their meaning in this case, stating 
that a temperature-entropy or total heat- 
entropy diagram would help him under- 
stand the situation. 

W. Heidecker has kindly obliged with 
an H-S diagram, while both he and Al- 
fred W. Fox have discussed the calcula- 
tions in detail as given below. 

Solution by Heidecker 

IN ANSWERING Question No. 266, let 
us arrange the information given in 
the form of a streamlined heat balance, 
reducing all units of energy to a com- 
mon unit of 1,000,000 Btu and write 
it “xX 106 Btu,” also using Btu per 
month instead of the conventional 
pounds per hour. 

The shaded part of the stream in 
Fig. 1 represents the Btu that remain 
in the system and recirculate. 

To illustrate the distribution of heat 
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70,451 x 106 BTU 


energy in another manner; let the total] 
heat energy be represented by the coal 
pile, as shown in Fig. 2. 

Distribution, of the heat energy in 
the water cycle is illustrated in Fig, 3, 
Let a pie represent the heat energy 
added to the water cycle. The heat 
charged against the cycle for electricity 
would be the heat losses involved in 
the generation of the electricity, or 
7.6% + 0.05% + 22.15% = 29.8%. 

To explain engine efficiency, let us 
construct a chart, similar to the Mollier 
Diagram, showing entropy, enthalpy 
(total heat), and gage pressure as in 
Fig. 4. The horizonial lines on our 
chart represent enthalpy. The way to 
get the total heat of a pound of steam 
is to submerge it in a quantity of water 
and calculate the Btu from the rise in 
the temperature of the water. The 
slanting lines are gage pressure. The 
vertical lines are entropy. 

Entropy (change of entropy) is 
roughly the ratio of the Btu added to 
or subtracted from a pound of steam, 
to the average temperature absolute at 
which the addition or subtraction was 
made. The purpose of using entropy 
on the chart? When a part of the heat 
energy of a pound of steam is con- 
verted into kinetic energy, the entropy 
of the heat energy remaining in the 
steam does not change. 

We can roughly calculate the en- 
tropy of R. B. M.’s throttle steam. The 
heat required to evaporate one pound 
of water at 394 F is 832 Btu and the ab- 
solute temperature (394 + 460) is 854 F, 
832 + 854= 0.975 and is called the en- 
tropy of the heat of evaporation. The 
heat required to raise the temperature 
from 32 F to 394 F is about 368 Btu 
and absolute temperature about 660 F. 
368 + 660 = 0.558 and is called entropy 
of the heat of the liquid. The heat 
added as superheat is 36.2 Btu at the 
absolute temperature of 882 F. 36.2+ 
882=0.041. The entropy would be 
0.041 + 0.558 + 0.975 = 1.574. 


TURBINE LOSS 
98 x108BTU 


230X 10° Btu 


// GENERATOR LOSS 


CONVERTED TO 
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Fig. |. Streamlined heat balance diagram of R.B.M.'s 2500-kw extraction turbine, based on 
data given in tabulation, page 106, wee Bins a Btu recirculating in system represented 
y shading 
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Fig. 2. Another way of representing the distribution of the heat energy is to picture it as 
a coal pile, various sections of which go for different purposes 
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You name the Piping Service 


CRANE supplies the Equipment 


ONE SOURCE OF SUPPLY ... ONE RESPONSIBILITY FOR ALL MATERIALS 


Valves — fittings — pipe — fabricated assemblies 
—and piping accessories—for power or proc- 
essing lines—high, moderate, or low pressure 
—all your needs for any installation are avail- 
able from a single source: Crane. Just name 
the fluid to be handled—your Crane Branch 
offers the world’s greatest selection of quality 
materials—in brass, iron and steel—for every 
piping service. 

Better installations start with parts whose 
quality and craftsmanship are backed by a 


single responsibility. Ordering, maintenance 
work, storing of parts and getting emergency 
replacements—all such steps are simplified by 
Crane complete materials service. Your satisfac- 
tion with Crane products is assured by Crane 
Co.’s 89-year experience and leadership in the 
piping equipment field. 

CRANE CO., General Offices: 836 South 
Michigan Avenue, Chicago 5, Illinois. Branches 
and Wholesalers Serving All Industrial Areas. 
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ONE STANDARD OF QUALITY 


For dependability throughout, specify the same high 
quality in every part of piping systems. Here, for ex- 
ample, is what Crane Iron Body Wedge Gate Valves add 
to your piping. Strong body sections resist severest line 
Stresses. Straight-through ports give streamline flow. 
A deeper stuffing box lengthens packing life. Extra long 
guides keep disc travel true, while finest design in every 
part assures smooth, positive operation and long life. 
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tropy, 1236 Btu. Next locate point B, 
entropy 1.574, 43 psi. Line A to B 
indicates the transformation of heat 
energy to kinetic energy in the tur- 
bine nozzles. Now locate the point of 
intersection of 43 psi line with 1177 
enthalpy line. This is the end point D, 
the condition of the exhaust steam, 
and the line A to D is the condition 
line of No. 1 turbine. 


Tabulation of Steam Data—See Calculations top col. 1, page 116 


No. 1 Turbine No. 2, Turbine 
Throttle Exhaust Throttle Exhaust 
216 psi 43 psi 43 psi ¥% in. Mercury 

1.574 1.65 1.65 2.04 
1236.3 1176.9 1176.9 1060 
114.3 306 
59.4 117 
52% 38.3% 





Pressure 
Entropy 
Enthalpy 

Btu Available 
Btu Converted 
Engine Eff. 


Lb Water Used 
Kwhr Generated ... 
Water Rate 
Thermal-BG, 2.66 .. 


54,116,000 
874,810 


3214.5 + 66903.6 = 4.8% 


11,778,000 
375,390 
31 

1379.2 + 13780 = 10% 





Overall Thermal.... 
Eff. of Turbine 


4593.8 — 56,351 = 8.15% 





Overall Engine 
Eff. of Turbine 


54,116,000 K 114.3 = 
6185.4 & 10° Btu 


11,778,000 < 305 
3604 10° Btu 


Total Kinetic Energy 9789.4 X 106 Btu 
4593.8 + 9789.4 = 46%: 





For an example, let us say we have 
a divided box, insulated, with a small 
opening in the central partition. Let 
there be a constant pressure supply of 
steam (100 psi) in the first box. Place 
temperature and pressure gages in 
each box and in the orifice in the parti- 
tion. Let the steam expand to atmos- 
pheric pressure (14.7 psi abs) through 
the orifice to the second box. We find 
that the pressure and temperature of 
the steam in the orifice has dropped, 
because part of the heat energy of the 
steam has been converted to kinetic 
energy. The condition of the steam in 
the orifice is represented by point M 
on the chart. Point O represents the 
condition of the steam before entering 
the orifice. O to M represents the con- 
version of heat energy to kinetic energy. 
When the steam passes from the 
orifice and comes to rest in the second 
box, the temperature rises because the 
kinetic energy has reverted back to heat 
energy. The condition of the steam in 
the second box (atmospheric pressure) 
is represented by point N and the 
changing of kinetic energy back to 
heat energy is represented by the line 
M to N. This entire operation is known 
as throttling and occurs in nearly all 
turbines. The condition line of throt- 
tling is O to N. Throttling reduces the 
available heat energy for conversion to 

kinetic energy in the heat engine. 
When calculating the efficiency of 
any heat engine operating under similar 
conditions of temperature and pressure, 
the condition of the steam leaving the 
engine must be a point (P) somewhere 
along the line M to N. A line from O 
to P would be called the condition line 

7.6% CONVERTED 

TO ELECTRICITY 
05% TURBO- 
J GENERATOR 
LOSSES 

22.15% REJECTED 
TO CONDENSER 


70.2% PROCESS 
AND HEATING 


Fig. 3. Pie chart showing distribution of 
heat energy in the water cycle of R. B. M.'s 
extraction turbine 
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of an engine operating at 50 per cent 
efficiency. 

To locate the condition line of R. 
B. M.’s turbine, the amount of steam 
passing through the blades of each sec- 
tion must be considered. We really 
have two turbines, a tandem compound 
job; a dry turbine (No. 1), and a wet 
condensing unit (No. 2), the bleeder 
point being the division line; the pres- 
sures being 216 psi and 43 psi respec- 
tively on the first row of nozzles of 
each turbine. 

To locate the condition line on the 
chart, of No. 1 turbine, find point A, 
throttle condition 216 psi, 1.574 en- 


1574 1.65 
ENTROF 1.6 1.7 1.8 


PRESSURE 


19 


To find the condition line of No, 2 
turbine, point D is throttle condition, 
The heat energy available is again 
located by the intersection of the pres- 
sure line 34 in. mercury with the en- 
tropy line 1.65, point E. D to E indi- 
cates the transformation of heat en- 
ergy to kinetic energy. To locate the 
end point of No. 2 turbine, we must 
know how many Btu’s were rejected 
to the condenser. 

We know that the Btu converted to 
mechanical energy must be less than 
306 per Ib, and that 11,778,000 Ib of 
steam pass through the turbine to the 
condenser, and that there are 3413 
Btu in every kwhr we generate. We 
believe that R. B. M.’s generator is 
95 per cent efficient, so that. 3582.63 
Btu must be delivered on the shaft 
of the generator to generate one kwhr. 

It stands to reason there are some 
turbine losses of mechanical energy 
being converted back to heat in the 
bearings and gland. seals. This can be 
calculated roughly as follows: 





Kilowatt rating 


7000 = 0.975 


1.00 — 
2.04 
1450BTU 

1400 BTU 

1350 BTU 


I300BTU 


1250BTU 
12363BTU 


1176.9BTU 
BTU 


1122 BTU 
NooBTu 


1060: BTU 


1000 BTU 
950BTU 
900 BTU 


8508TU 


Fig. 4. Total heat or enthalpy-entropy diagram, based on Mollier diagram principle, show- 
ing relations between factors in R. B. M.'s turbine 


October, 1944— POWER PLANT ENGINEERING — Chicago, Ill. 








a6 BOILER ROOM 
~ COMMUNIQUE! 


days — and none is more vital than 


yom news is heartening these 


reports from steam-power plants where 
Hays Automatic Combustion Control is 
giving fuel waste and high steam cost a 


thorough beating. 


Many a power plant has béen pro- 
moted, under the pressure of war 
industry's effort, to an efficient econom- 
ical, safe plant—through the installa- 


tion of Hays equipment. 


Hay's Combustion Control—"“the All- 
Electric Way’’— regulates every com- 
bustion factor, to maintain even steam 
pressure under fluctuating demand. It 
measures each variable; records its 
measurements on a central panel; 
corrects each variation instantly; in 
short, providesexact, balanced control 
—automatically. 

The Hays Combustion Control Cata- 
log is full of helpful steam-power data. 
Write for a copy today. 


THE MODERN SYSTEM 44 Electrical 


THE HAYS CORPORATION 


MICHIGAN CITY, IND. 
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3582.63 + 0.975 = 3674.5 Btu actually : 


converted to produce one«kwhr. 
1,250,200 kwhr X 3674.5 = 4593.8 X 

106 Btu converted to mechanical en- 

ergy in both turbines. 

54,116,000 Ib pass through No. 1 tur- 
bine, so 54,116,000 K 59.4 Btu = 
3214 & 106 Btu converted. 3214 X 

106 =~ 3674.5 = 874,810 kwhr No. 1 

turbine generates. 

1,250,200 — 874,810 = 375,390 kwhr 
generated by No. 2 turbine. 
375,390 kwhr X 3674.5 = 1379.2 10 

Btu available in No. 2 turbine. 

306 X 11,776,000 Ib = 3604 X 108 Btu 
available in No. 2 turbine. 

1379.2 + 3604 = 38.3 per cent me- 
chanical efficiency of No. 2 turbine. 

306 & 38.3 per cent = 117 Btu actu- 

ally converted per lb steam No. 2 

turbine. 

1177 — 117 = 1060 Btu rejected to 
the condenser. 

The intersection of the enthalpy 
line 1060 and the pressure line % in. 
Hg is the end point or the exhaust 
condition of No. 2 turbine. Line D to 
F is the condition line of No. 2 tur- 
bine. 
Chicago, II. 
Solution by Fox 

THE RATED exhaust pressure of R. 
B. M.’s turbine is 27% in. Hg vacuum. 
Since inches of vacuurh are normally 
referred to 30 in. Hg, the absolute 
pressure would be 2% in. and slightly 
less if referred to 32 F. This does not 
check with the 1% in. stated in the 
text, which would be correct only for 
abnormal altitude. The text states 
that the back pressure averaged 1.35 
in. and the tabular data shows 0.7 in. 
Since a difference of only 1 in. would 
make a great difference in water rate 
and efficiency, widely divergent an- 
swers may be obtained depending on 
the exhaust pressure used. The dis- 
crepancy may be due to confusion be- 
tween inches and pounds Hg. The 
writer has chosen to use 2% in. rated 
and 1.35 in. actual. 

Turbines, like engines, are ordi- 
narily referred to the Rankine cycle. 
The thermal efficiency and Rankine 
cycle ratio for rated or design condi- 
tions may be obtained as follows: Plot 
on a Mollier, or total heat entropy 
diagram, the point corresponding to 
250 psi gage (265 psi abs) and 490 F 
TT. Call the total heat Hi. Project 
vertically downward, on constant en- 
tropy line, to 2% in. abs and call this 
He. Then Hi= 1257 Btu/Ib 

He= 894 Btu/Ib 
Heat Available 363 Btu/lb 
From steam tables, obtain the tem- 
perature of the liquid corresponding 
to 2% in. and call this qe. The ther- 
mal efficiency of a turbine developing 
the full power available on the Rankine 
cycle would be 
Hi — He 


WALTER HEIDECKER 


363 

= = 30.75 per cent 
Hy — qe 1257 —77 

Since R. B. M.’s turbine, condens- 
ing, at 1880 kw, has a water rate from 
the curve of 14.33 Ib per kwhr, its 
Rankine cycle ratio is 3415 + (14.33 
X 363) = 0.655, that is, it converts 
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65.5 per cent of the Btu available into 
power, and its thermal efficiency re- 
ferred to the Rankine cycle is 30.75 x 
0.655 = 20.15 per cent. 

Similarly, the Rankine’ cycle ratio 
may be obtained for maximum bleed- 
ing and for any rate between this and 
zero bleed and a different answer will 
be obtained for each rate of extraction. 
While this will not help R. B. M., it 
does indicate that thermal efficiency, 
as such, is rather meaningless in con- 
nection with an extraction turbine. It 
would be much more helpful to com- 
pare the turbirie with a compound en- 
gine with receiver bleed. 

The problem is complicated slightly 
by the fact that at maximum bleed 
conditions for any load, some cooling 
steam is passing through the last stages 
to the condenser. From the curve this 
appears to be 3500 lb per hr. Now, 


also from the curve, bleeding 63,700 Ib: 


per hr, throttle flow = 73,000 Ib per hr. 
73,000 1b per hr maximum bleed de- 
velops 1623 kw. The water rate of 
bled steam = 73,000 ~ 1623 = 45 1b 
per kwhr. Now, following the same 
procedure on the Mollier diagram’ as 
first used in the condensing example: 
Hy at 265 psi abs and 

490 F TT = 1257 Btu per Ib 
He at 65 psi abs same 

entropy = 1137 Btu per Ib 
Heat available, bled 

steam = 120 Btu per lb 

3415 + (45 & 120) = 0.631 Ran- 
kine cycle ratio. 

Now, considering the low pressure 
stage, 73,000 — 63,700 = 9300 Ib per 
hr total steam to condenser, and 9300 
— 3500 lb per hr cooling steam, con- 
sidered in with bled steam, = 5800 Ib 
per hr. 

1880 kw — 1623 = 257 kw on con- 
densed steam, and 
Water rate = 5800 + 257 = 22.5 Ib 
per kwhr, and 
3415 + [22.5 & (1137 — 894)] = 0.624 
Rankine cycle ratio. 

It is now possible to consider R. 
B. M.’s turbine at actual operating 
conditions. 

Hi at 231 psi abs and 

450 F TT = 1236 Btu per lb 
He at 43 psi gage same 

entropy ° = 1123 Btu per Ib 
Heat available, bled 

steam = 113 Btu per Ib 

Assuming same Rankine cycle ratio, 
Water rate = 3415 + (113 & 0.631) 
= 47.9 lb per kwhr. 

63,700 + 3500 + X 


47.9 
and 1880 — Y = kw generated con- 
densing 
(2) 





Then, = Y-kw (1) 


and X + 20.7 = 1880 — Y kw 
Solving equations (1) and (2) si- 
multaneously gives X = 6850 lb, and 
Throttle flow = 63,700 + 3500 + 6850 
= 74,050 Ib per hr. 
The 20.7 water rate in equation (2) 
was obtained as follows: 
Hi at 43 psi abs. ==1123 Btu per lb 
He at 1.35 in. Hg abs = 858 Btu per Ib 


Heat available = 265 Btu per lb 


and, assuming same Rankine cycle ra- 

tio, 0.624, ° 

Water rate = 3415 + (265 X 0.624) = 
20.7 lb per kwhr. 
Since the turbine uses 81,300 lb per 
hr by..meter, it is only 74,050 + 81,300 
= 91.1.per cent as efficient as it should : 
be. It seems, to the writer, that this 
is actually the sort of efficiency R. B. 
M. is looking for, and, since the actual 
operating conditions affect the steam 
flow so slightly, it would be just as 
suitable for his purpose to compare the 
actual steam flow with that obtained 
from the curve furnished, which would 
greatly simplify his computations. 
The foregoing method of correcting 
for altered operating conditions is, at 
best, only approximate, since Rankine 
cycle ratios will vary slightly with the 
changed initial, bleed and exhaust 
pressures, and also with the changed 
ratio of loads carried by bled and by 
condensed steam. Furthermore, the 
guaranteed’ curve is correct only for 
instantaneous load conditions and can- 
not be expected to check with monthly 
average conditions. A little study of 
average: water rates for half time op- 
eration with maximum extraction and 
half time straight condensing, com- 
pared with full time operation with 
average extraction, at 1880 kw load, 
shows a difference of about 5 per cent. 
It should be pointed out also that 
a series of analyses such as the fore- 
going may be used to calculate cor- 
rection curves, or the manufacturer 
may be able to supply such curves, 
which could be used for approximating 
water rates with varied conditions. 
R. B. M. asks the percentage of 
steam chargeable to electric genera- 
tion. Obviously, if the throttle flow is 
54,116,000 Ib and the extraction flow 
42,338,000 Ib, the difference, or 11,778,- 
000 Ib, is directly chargeable. This 
amounts to 21.7 per cent. If this figure 
is used, as surmised, to charge a por- 
tion of the total fuel expense, a correc- 
tion should be made for the difference 
in Btu content of the live and extracted 
steam, since, in the absence of electric 
generation, it would be necessary to 
generate steam at 43 psi gage, 290 F 
only. This ratio may be computed as 
follows, based on 227 F feedwater: 
Electric generation, Btu per lb = 1236 
— 195 = 1041 Btu per Ib. 

No electric generation, Btu per lb = 
1177 — 195 = 982 Btu per Ib. 
54,116,000 * 1041 = 56,500,000,000 
42,338,000 * 982 = 41,600,000,000 


* Difference = 14,900,000,000 
and the ratio is 14.9 + 56.5 = 264 
per cent. This is the figure the writer 
would use in prorating expenses. 
R.B.M. also brings up generator 
efficiencies and separate turbine ther- 
mal efficiencies. If the thermal efficien- 
cies and Rankine cycle efficiencies cal- 
culated above are divided by the gen- 
erator efficiency corresponding to the 
load, the bare turbine figures will be 
obtained, on a “per brake kwhr” basis, 
which can be converted to hp. This 
is rarely done with turbines driving 
electric generators. 
Westbury, L. I., N. Y. Atrrep W. Fox 


1944 -— POWER PLANT ENGINEERING — Chicago, Ill. 





Copes Valves for simple level control. Left, direct-operated. | Copes Flowmatic Valves for steam-flow water-level control. 
Right, relay-operated. : Left, direct-operated. Right, relay-operated. 


ee 


| SE of a feed water regulator depends 

largely upon the merits of its control valve. For the valve 

actually regulates the feed supply. It determines the flow 

characteristics obtained. It should be responsive to the 
slightest command of the actuating element. And it should function 
smoothly and reliably under difficult operating conditions. 

That’s why Copes Engineers have always emphasized valve design. 
Years of development and specialization in feed water control have 
fostered “know how” that we believe cannot be matched. There are 
several designs of Copes Valves for different classes of service, and to 
conform to various types of Copes Feed Water Regulators. All embody 
these valuable characteristics—(1) Each valve is equipped with valve 
ports having correct flow characteristics for the job. (2) Port areas are 
designed for the specified maximum capacity. (3) Valve plunger has high 
lift—conducive to accurate control. (4) Scientific balancing and minimum 
friction assure sensitive response without ‘“‘chatter’’ or “jumping.”’ 

When purchasing feed water regulators, the soundness of Copes 
Valve design is an important reason why you should specify Copes. 
For other reasons write for Catalog 12-41. 


NORTHERN EQUIPMENT CO « 1042 Grove Drive, Erie, Pa. 


Feed Water Regulators » Pump Governors « Differential Valves » Liquid Level Controls « Reducing Valves & Desuperheaters 
BRANCH PLANTS IN CANADA, ENGLAND REPRESENTATIVES EVERYWHERE 


ONTROL VALVE 
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1. Capacitor 
I.1 Fixed 


2.1 Variable or Adijust- 
able 


NOTE: Where it is necesscry ta identify the capacitor 
electrodes, the curved element shal! represent the outside 
raleloh cole (-Mlaini? ¢-e Wil ole] offence If-1i-.en dda olale Mel-Taolaallentol l=] {-Tona 
capacitors, the negative electrode in electrolytic capa 
citors, and the movable element in variable and adju 
able capacitors. When it is desired especially to distir 
guish trimmer copocitors, the letter T should oppear 
adjacent to the symbol. 





2. Contact 
2.1 Simple Open 


Closed 


NOTE: The line representing contacts shall be ap 
proximately equal to 4, times the width of the aar 


between the lines 


2.2 Simple or Sequence 


NOTE: The symbc for sequence 
used fcr a simple contact in order tc 
and avoid confusion cn drawings 


| 
| 
| 
| 
| 


4. Inductor 


4.1 Fixed 


4.2 Variable or Adijust- 
able 


NOTE: When it is 
cially to distinguish 
Wate [Vichtela ake MN ITs1- MaKe) MEE Ts1-1 i ololzell{: 
the axis of the loops should be used 
nN accompanying diagram. 








3. Resistor (Including Rheostat and 


Voltage Divider) 
3.1 Fixed Simple: 


OR 
Detailed: —~»,~p,-— 
3.2 Variable or Adijust- 


-~ Simple: —GZ— 


OR 
BY-acelll-vor 


Simple: 


DY-seelli-xor 


* This symbol must always be used with an ident fyir } 


egend within cr cdjacent to the rectangle 


5. Transformer 


NOTE: When it is de 
red especially to distir 


quish magnetic core tran 








tormers, a line or lines 
poralle!l to the axis of the 
hould be used, as ir 


olagh olelah’Alale Mme ilele igo las 








6. Operating Coil 


Simple: N OR (1) 


+ This symbol must alwoys be usec 


yend within or adjacent to the cir 


Detailed: 


Coordination of Electrical Graphical Symbols 


The coordination of electrical graphical symbols shown on this chart 
was brought about by the work of a number of technical societies 
and trade associations under the general direction of the American 
Standards Association. There had been a long standing conflict in 
electrical symbols between the fields of electrical communication 
and power, control and measurement. The war accelerated the 


overlapping of these fields and the resulting confusion in the mean- 
ing of symbols became serious, especially in the industrial electronics 
field. As a result of meetings between interested groups, agree- 
ment was reached and a new American War Standard was issued 
by the American Standards Association incorporating the above 
symbols. Copies of the new standard, Z32.11—1944 can be obtained 
for 10 cents from the ASA, 29 W. 39th St., New York, N. Y. 
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.-- during CHANGEOVER 


Recurrent tube failures in 4 twenty-year-old straight 
tube boilers were giving a large eastern chemical plant 
plenty of trouble. At least one boiler was always off 
the line for tube replacements, making it extremely 
difficult to carry the load with the remaining boilers. 
Plant management decided to replace the four old 
boilers with two modern units, but this decision 
introduced another problem; dismantling two boilers 
to install the first new unit would throw the entire 
load on the remaining two boilers, and the new boiler 
would have to carry the load during the final stages of 
installation. The operational hazards of making these 
changes were obvious. How could plant shutdown be 
avoided during the changeover ? 


W. H. & L. D. BETZ was consulted and a chemical 
engineer was dispatched to the plant where he “lived 


CHEMICAL ENGINEERS AND CONSULTANTS ON 
“ALL WATER PROBLEMS 


with the job” for two weeks. As a result of his studies 
and recommendations tube failures were stopped 
within ten days. Two old boilers carried the entire 
load without a single tube loss while the first new 
boiler was installed, and the new boiler carried the 
load during the installation of the second unit. The 
plant has now operated continuously for several years 
without a single tube failure. 


The solution of these problems involved correct 
operation of the lime-soda softener, the application of 
proper internal treatment, and training of plant per- 
sonnel in the efficient control of boiler feed water 
conditioning. It illustrates how the facilities of this 
nationwide organization of chemical engineers are 
employed to quickly and effectively solve problems 
relating to industrial water conditioning. 
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Current Balancing Reactors for Turbine Generators 
(Continued from page 94) 





Fig. 4. The type of reactor used in balancing reactances between bus bars 


what should be done about it. One 
possible solution would be to 
change the construction of the 
leads to obtain balanced react- 
ances, as by spacing the leads at 
equal distances from each other, 
forming a triangular arrange- 


ment. Changing the construction 
of existing leads was, however, 
found to be a costly procedure. 
The solution adopted consisted, 
simply, of putting reactance in 
series with the middle phase of 


the leads of each generator. The 
reactor used reduces the current 
in this phase to a value equal to 
that in each of the other two 
phases. 

This type of reactor is shown 
in Fig. 4 and a cross-section of it 
in Fig. 3, the latter illustrating its 
location as installed in the gen- 
erator leads.. The reactor has no 
terminals or winding. It consists 
of iron laminations which sur- 
round the copper bar or bars of 
the middle phase of the leads. 
Clamps hold the laminations in 
place. The reactor, which may be 
supported by hangers or brackets, 
is built in a number of sections to 
facilitate adjustment of the re- 
actance, if required. Each section 
is made up of L-shaped punchings 
placed as shown in Fig. 3. Hence, 
sections may be added or re- 
moved without touching the gen- 
erator leads. 

When installed, the first re- 
actor produced a very satisfac- 
tory balance of the currents of the 
generator for a large textile mill. 


Since that time, two other plants 
have installed these reactors. In 
one case, the unbalances were 
partly due to the construction of 
the main bus and the feeder cir- 
cuits, as well as the generator 
leads. Since the plant load was 
practically constant, it was found 
satisfactory to use reactors in the 
generator leads to correct unbal- 
ances due to the buses and feeder 
circuits as well as due to the 
leads themselves. 

There are undoubtedly other 
plants which could profit from the 
use of such reactors to correct 
troublesome current unbalances, 
and thus permit generator oper- 
ation at maximum output. 


A Look at the Nation's 
Coal Pile 


(Continued from page 85) 

7. Use as little air for burning the 
fuel as possible without making 
smoke. 

. Prevent unburned fuel in the ashes 
as much as possible. 

. Stop all undesirable air leaks in 
the boiler setting. 

. Keep all gas passages through the 
boiler clean. 

. Keep furnace brickwork and baf- 
fles in good condition. 

. Keep breeching and chimney free 
from obstructions. 

. Blow down the boiler as little as 
possible. 

Keep equipment and piping free 

from steam and water leaks. 

Engineers will find it helpful to 
keep in close touch with the local 
representatives of the National Fuel 

Efficiency Council known as Coordina- 


tors, Regional Engineers, and “Waste 
Chasers.” At the present time, informa- 
tion pertinent to equipment, supplies 
and modern power plant practices de- 
veloped by the Bureau of Mines in 
conjunction with industrial groups has 
been passed on by these chosen ex- 
perts for use in the NFEC program 
and is available to fuel users. Plans 
are being made to cover about 100 
subjects but there is now available 
special information on the following: 
Coal handling and storage; combustion; 
boilers (all types and capacities); stok- 
ers (industrial and commercial); gas 
and fuel oil in commercial and indus- 
trial applications; instruments—control, 
recording, measuring; heat utilization 
and. distribution; fans, filters, air re- 
circulation and purification; insulation: 
exhaust steam utilization; and control 
of miscellaneous energy losses. 

Not only has the NFEC made this 
valuable information available but this 
group is organized to advise owners 
and operators, immediately and with- 
out cost, regarding suggested meas- 
ures to combat waste. 

This fuel efficiency program also in- 
cludes the distribution of questionnaires 
and check sheets aimed at securing in- 
formation that can be used to advantage 
in other plants throughout the country, 
and at assisting operators in inspecting 
their fuel burning equipment. 

. One of the subjects being studied is 
the action of coal in storage. In this 
the engineer is asked detailed questions 
regarding the identification and source of 
the coal being stored, the condition of 
coal when stored, the conditions of 
storage, and the storage experience. 

The check sheets prepared are indi- 
vidual forms applicable to all types of 
combustion equipment and boilers, ask- 
ing detailed questions regarding the con- 
dition of equipment, the results se- 
cured and making suggestions intended 
to inform the engineer regarding the 
most efficient modern methods of boiler 
operation. 

Another service is a series of fuel 
efficiency letters which are being pre- 
pared by Joseph Harrington giving per- 
tinent information on coal and its uses. 
Among the subjects treated are soot 
blowing, furnace capacity, hand firing 
methods, overfire air and smoke. Many 
valuable suggestions are made in this 
series of letters which are being issued 
weekly to managers of coal using plants 
in the Chicago area. 

Fuel users of the country are pre- 
sented with the problems of reducing 
fuel requirements without impairment 
of the health of the people or the 
productive capacity of industry. This 
is indeed a challenge to the engineer- 
ing profession and, regardless of 
whether or not a fuel crisis with its 
accompanying ill effects on the nation’s 
welfare occurs this coming winter, 
much will be done in the way of 
demonstrating the feasibility of em- 
ploying numerous known but little 
used methods of saving fuel, the bene- 
fits of which will continue on into 
the years to come. 
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High- pressures, high velocities, high tempera- 
tures . . . stresses and strains, corrosion and 
erosion . . . all factors which tend to undermine 
safety in piping are resisted by Tube-Turn 
seamless welding fittings. 

Laboratory and field tests conducted regu- 
larly demonstrate how Tube Turns’ exclusive 


Dimensional data on Tube-Turn 
fittings and flanges are shown 
on these two handy wall charts, 
sizes 24 x 36 inches—sent free 
on request. 











forging processes increase serviceable life by 
improving grain structure in the metal itself, 
and thus reduce wear at the most vulnerable 
points of a piping system — where flow direction 
changes! Write for Catalog 111 — it contains 
data valuable to all who buy, specify and 
install piping and welding fittings. 

Selected Tube Turns Distributors in every principal 

city are ready to serve you from complete stocks. 
TUBE TURNS Gao.) Louisville, Kentucky. Branch Offices: New York, 


Chicago, Philadelphia, Pittsburgh, Cleveland, Dayton, Washington, D. C., 
Houston, San Francisco, Seattle, Los Angeles. 
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Do Bacteria Cause Con- 
denser. Tube Corrosion? 


Here is a new line of thinking on the possible cause of con- 
denser tube corrosion in "fresh water" power plants. Work 
done by the author and other investigators indicates that 
beyond the mineral analysis of fresh water may lie the real 
cause of the trouble. Groups of bacteria, in the presence 
of certain other substances, may produce hydrogen sulphide, 
ammonia and nitrogen compounds, which can attack copper 
and zinc in condenser tube metal. Here is a possible answer 
for some of the less-readily-explained condenser tube failures 


By JOHN M. DRABELLE 


Consulting Engineer, Iowa Electric Light & Power Co. 


§ Ree OBJECT of this paper is to sug- 
gest to you a new line of thinking and, 
perhaps, to your chemists a new line of 
approach and research on the troublesome 
and expensive problem of condenser tube 
maintenance in surface condensers in large 
power stations located in the so-called 

“fresh water” territories served by the 

Missouri Valley Electric Association mem- 

ber companies. 

For many years this problem has been 
a perplexing one. There has been much 
discussion as to what causes condenser 
tube failures. The usual contributing 
causes are: deposits of debris such as 
coke, gravel, bits of wood in the tubes 
themselves, causing local points of cor- 
rosion or erosion; high water velocities, 
and entrained air, particularly at the en- 
trance to the tube have. caused impinge- 
ment erosion or corrosion; but there has 
been a large group of tube failures, par- 
ticularly involving the relatively short 
life of Muntz metal tubing and the longer 
life of Admiralty tubing and later the 
new alloys to which there was not much 
of an answer. 

Straub says, “This attack is com- 
monly referred to as dezincification. The 
beta metal in the brass has the zinc re- 
moved and the copper remains as a spongy 
mass of very low strength. This method 
of attack rapidly goes through the tube. 
It is very difficult to detect until the tube 
is almost worthless.” 

Various text books on the surface con- 
denser, principally books published in 
England, deal at length with the experi- 
ences of the British Admiralty with con- 
densers aboard ship, and the history of 
the development by the British Admiralty 
of a metal particularly resistant to cor- 
rosion. Two facts seemed to stand out 
in all publications : 

(1) that the vessels having condenser 
tube failures were usually in the 
tropics with warm circulating water, 
and 

(2) in harbors, the water of which was 
highly polluted or contaminated with 
organic wastes and sewage. 

Our own experience with various con- 


Abstract of paper delivered April 6, 1944 
before Missouri Valley Electric Association and 
Prime Movers Committee at Kansas City, Mo. 


denser tube materials confirmed this. Our 
circulating waters are as a rule warm in 
the summertime and are highly po'luted 
and contaminated. 

As to fresh water, there is a complete 
lack of definition. Our rivers and lakes 
are commonly regarded as fresh water. 
They were, at least in pioneer days, but 
today this water is highly polluted and 
contaminated by large quantities of vari- 
ous organic materials, raw sewage, barn- 
yard drainage, sewage disposal plant efflu- 
ent and industrial wastes. Obviously, fil- 
tration and treatment are required before 
the water is fit for human consumption. 
This untreated water is the so-called 
“fresh water” that circulates in our sur- 
face condensers. 

‘With surface condensers taking their 
waters from certain sources, it was nat- 
ural that the tubes rapidly fouled with 
slime deposits, thereby materially reduc- 
ing the rate of heat transfer. 

One of the unpleasant jobs around a 
power station was that of cleaning con- 
densers that had fouled in this manner. 


This was usually accomplished by the 


use of high-pressure water jets, rubber 
plugs and wire brushes. Each tube held a 
quantity of ‘mud and other material of 
about the consistency of jelly. 

Apparently the first use of liquid 
chlorine for desliming of condensers was 
reported in the Electrical Times of Lon- 
don, issue of June 1922, L. L. Robinson 
of Hackney, England, recognized that the 
glutinous and clinging mud, which had a 
disagreeable smell and assumed the con- 
sistency of jelly, obtained its character- 
istics because of micro-biological phenom- 
ena. At the suggestion of Sir Alexander 
Houston of the Metropolitan Water 
Board, Mr. Robinson initiated the chlor- 
ination of central station surface con- 
denser circulating water. 

In 1924 A. E. Grunert of the Common- 
wealth Edison Co. of Chicago, together 
with Wallace and Tiernan Co., Inc., in- 
stituted experimental work at Northwest 
Station to check the American applicabil- 
ity of Robinson’s recommendations. Fol- 
lowing this pioneering work of Grunert, 
the chlorination of circulating water for 
the removal of slimes and the maintenance 
of high heat transfer rates in surface con- 


densers became standard American prac- 
tice. This work has been variously re- 
ported in the reports of the Prime Movers 
Committee of the Edison Electric Insti- 
tute, the Operating Committee of the 
Association of Edison Companies, and 
the American Society of Mechanical En- 
gineers. f 

The attack upon the metal of the tube 
can therefore be stated to be of a charac- 
ter initiated by bacteria or products of 
decomposition of bacteria or algae. The 
film of water immediately adjacent to the 
metal itself is at a higher temperature 
level than the circulating water, even un- 
der turbulent flow through the tube. 
Various types of bacteria have various 
temperature levels at which they are 
either killed or become extremely active, 
and with the temperatures that exist in 
circulating water under summer condi- 
tions, the environment is ideal. The proc- 
ess may be that of adsorption through the 
action of thermophyllic types of bacteria. 

Ordinary mineral analyses of the vari- 
ous injection waters gave no answer. 
There was nothing that indicated defi- 
nitely any particular mineral chemical 
situation to cause the failures experienced. 
In 1917, we definitely abandoned Muntz 
metal (60 per cent copper, 40 per cent 
zinc) as a condenser tube material, select- 
ing Admiralty metal as a hoped-for solu- 
tion. The Admiralty metal, under the con- 
ditions -present, again referring to the 
British Navy and its experience, per- 
formed satisfactorily. Many surface con- 
densers have had.a tube life with Ad- 
miralty tubing as much as 20 yr, whereas, 
with Muntz metal failures began within 
the first operating year, and practically 
100 per cent replacement was necessary 
within 2 to 3 yr from the date of initial 
operation. 

This paper is not intended to present 
a proof of a theory, but to suggest to you 
a somewhat different line of thinking, in- 
vestigation, and possible research along 
rather unusual bio-chemical lines of 
thought as to wherein a possible answer 
to condenser tube failures may be found. 

Again referring to the matter of min- 
eral analyses of water, this revealed 
nothing. However, there were certain 
chemicals that are reported as traces, 
principally ammonia. Ammonia (NH,) 
is the resulting by-product of organic de- 
composition. The odor of ammonia around 
a barnyard is illustrative. Likewise, in 
waters that flow over water courses con- 
taining extensive deposits of gypsum 
rock, this being chemically calcium sul- 
phate (CaSO,), calcium’ sulphate did pre- 
dominate and was a considerable. part of 
the mineral analyses, and in waters con- 
taining the effluent of sewage disposal 
plants, the growth of certain algaes and 
bacteria are accelerated. 

Having done some work for and with 
the Iowa State Conservation Commission, 
the Iowa State Board of Health, and hav- 
ing a friend who is a recognized authority 
in the construction of sewage disposal 
plants, I began to haye some picture of the 
corrosion problem around sewage disposal 
plants, and the character of the effluent 
from such plants; and, with the men of 
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Chrome-Plated liners mean 
longer cylinder (ite for your 
BALDWIN diesel engine 


Something new has been added to diesel engine 
cylinder liners—a new process to lengthen cylinder 
liner life and give the engine greater reliability— 
more hours of continuous operation. 

Chrome-plate, applied to cylinder liner bores, 
multiplies liner life 4 to 20 times, ring life 3 to 5 
times, and reduces the risk of piston seizure. 

‘Every Baldwin diesel engine now coming from 
the production line is fitted with chrome-plated 
cylinder liners. 

All this adds up to more satisfactory service and 
lower maintenance cost for your Baldwin diesel. 

Baldwin 4-cycle diesel engines are serving tail- 
toad, marine, pipe line, power house and other 


industrial installations—capacities from 150 to 
1,050 horsepower. 

The Baldwin Locomotive Works, Locomotive & 
Ordnance Division, Philadelphia, Pennsylvania, 
U.S.A. Offices: Philadelphia, New York, Chicago, 
Washington; Boston, Cleveland, St. Louis, San 
Francisco,. Houston. 


= 
@ BALDWIN 


DIESEL ENGINES 


October, 1944— POWER PLANT ENGINEERING — Chicago, Ill. 





the State Board of Health and the Con- 
servation Commission, some ideas as to 
the biological activities that take place 
in streams, lakes and ponds when certain ASTM Specifications 
chemical compounds as well as certain SN Specifications 
. biological products are present. m 
: ame Copper 

This led to some thinking along the Lead 0.075 Max 
fines of bacterial aetion when certain Zin ; ee gee Beuiene? 
other chemicals were present. There is a Pe -90/1 : 
group of bacteria which, when a sulphate Aluminum 
is present, will convert those sulphates to 7 2°SPhorus 0.01/0.07 
hydrogen sulphide (H,S). Likewise, TABLE II. Comparative Analysis of Cedar River, Cedar Lake, and lowa River 
there are algaes, principally of the blue- Cedar Rapids Iowa Falls 
green types, and certain types of nitrify- Comey Cedar bs wed band 
ing bacteria that in the presence of sew- ppm 
age disposal plant effluent or organic sew- 7 ime of Sampling Summer 
age, convert those products into nitrogen’ Magnesium , 
compounds such as nitrite (NO,), nitrate i oe pe 
(NO,), and ammonia (NH,). Silica 

Dr. Ben H. Petersen makes the fol- §uisnore® 
lowing comment: “The nitrifying bac- Chloride 

> ° Ammonia 
teria are probably more responsible  Nitrites 
for the nitrogen cycle (i.e. the process Nitrates 
ammonia to nitrite to nitrate) than are 
the algae. This type of bacterial action is 
a normal process by which organic wastes Organic and Volatile 
are rendered fit for reuse by plant life. “"@!¥*t Petersen Petersen Straub a aaa 
or ne Dena a ae ep ee TABLE III. Bio-Chemical Demand Expressed as O2 in ppm—Analyst Dr. Ben H. Petersen 
probably not 100 per cent efficient. Cedar Lake 
Assuming 100 per cent efficiency, some 


TABLE |. -Condenser Tubing Composition 
Arsenical Aluminum 
Admiralty Brass 


B-111-4 B-111-42 
sa aa 





Phosphor. 
Admiralty 


B-111-42 


Chemical 


Composition Muntz 


B-111-42 


Admiralty 


B-111-4 
44-T-7-F 
“an 





% % 
70.0 Min . Min 


1.25/2.5 








Location 


Total Dissolved Solids 
pH. 7.6 7.3 
Suspended Matter 








Iowa River 
Winter 
20.0 C 


Source 
Time of Sampling 
Temperature Sample Held 


Cedar River 
Summer 
20.0C 


calculations are interesting: 

“For complete oxidation, 1 ton of am- 
monia will require 4.25 tons of oxygen. 
This is a tremendous volume.” 

An examination of the electro-chem- 
ical series involving metals such as cop- 
per, zinc, tin, arsenic, antimony, and 
phosphorus with hydrogen sulphide, am- 
monia and nitrates and nitrites as an elec- 
trolyte reveal a rather. active electro- 
chemical situation. Table I gives the com- 
position of several representative con- 
denser tube metals. 

It is a well-known fact that copper in 
the presence of hydrogen sulphide forms 
a black film of copper and sulphur, CuS, 
which is fairly resistant to attack as long 
as the water has a pH above 7. It is a 
well-known fact that zinc is peculiarly 
susceptible to attack of hydrogen sulphide, 
ammonia and nitrogen compounds such as 
NO, and NO,; the tin, the higher copper 
content and the arsenic antimony or phos- 
phorus are apparently acting as “forti- 
fiers” or inhibitors of attack. Here, in 
the opinion of the writer, lies a possi- 
ble answer for some of the less readily 
explained condenser tube failures in so- 
called “fresh water.” 

An analysis of water for condensing 
purposes at several sources is shown in 
Table II. 

It will be noted from Tables II and 
III that the Cedar River is a particularly 
clean stream, largely due to a compara- 
tively large flow of water with a high 
dilution factor for organic materials, re- 
ducing them to quantities practically un- 
determinable. On the other hand, Cedar 
Lake shows a very high contamination or 
pollution with resulting end products, and 
the Iowa River, a very small stream hav- 
ing a very low rate of flow shows a very 
high rate or contamination/pollution fac- 
tor due to low dilutions. 

The bio-chemical demand is a means 
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of measuring the intensity of pollution 
or the presence of oxygen consuming ma- 
terials. The procedures for this are set 
forth in “Standard Methods of Water 
Analyses,” consisting briefly of taking a 
sample of the suspected water, saturating 
it with air, and then daily determining the 
amount of oxygen consumed. *,Bacteria 
or algaes of the types present require 
oxygen to live, and consequently if the 
water is highly polluted, the oxygen is 


very quickly used up. A typical analysis” 


of the presence of oxygen consuming ma- 
terial is given in Table III. 

By plotting elapsed time and consumed 
oxygen, the slope of the curve will reveal 
the time rate of change, and this is a 
measure of the amount of oxygen con- 
suming material present in the sample. 
Obviously, the higher rates of absorption 
of oxygen show pollution or contamina- 
tion. 

It is obvious that if a water sample is 
taken in the wintertime, due to the low 
temperature of the water the rate of life 
growth of bacteria is at a very low level. 
Conversely, it is true that in summer with 
high temperatures prevailing, approxi- 
mating body temperature, then the rate of 
life growth is extremely rapid. Deter- 
minations of the B.O.D. cycle of a stream 
or lake show that this varies in the ratio 
of 1 in the wintertime, with temperatures 
approximating 34 F, to 20 in the summer- 
time, with temperatures approximating, 
say 90 F, i.e., the warmer the water, the 
greater the bacterial activity and oxygen 
demand. 

Cooling towers are not free from these 


phenomena as windblown dusts contain 
bacteria, thus “seeding” the circulating 
water and the same condenser tube fail- 
ure characteristics bave been noted by us 
on cooling tower waters, 

There is much corroborating evidence 
to support this theory. Reference is par- 
ticularly made to the condenser tube man- 
ual of the Bridgeport Brass Co., pages 
37 to 62, inclusive, issue of 1943. The 
Surface Condenser by B. W. Pendred, 


. published in London by Sir Isaac Pitman 


and Sons, Ltd. A paper by Dr. Arba H. 
Thomas, Chief Research Chemist, Amer- 
ican Rolling Mill Company, “The Role of 
Bacteria in Corrosion” ; see Water Works 
and Sewerage, Vol. 89, No. 9, September 
1942. Another paper by Dr. Thomas en- 
titled “The Role of Bacteria in the Cor- 
rosion of Iron and Steel.” A paper by 
W. J. O’Connell, Jr., of the Technical 
Division of Wallace and Tiernan Co., 
Inc., delivered before the American Pe- 
troleum Institute at their 11th Mid-year 
meeting, “Characteristics of Micro-bio- 
logical Deposits in Water Circuits.” Such 
is the technical literature available on 
this subject which seems to lend proof to 
the theory that beyond the mineral analy- 
sis of fresh water lies an answer to con- 
denser tube failures in so-called “fresh 
waters.” ° ; 
Copies of this paper were sent to vari- 
ous men of the industry who are familiar 
with the problems of surface condensers 
and condenser tube maintenance. Their 
comments on the whole, indicated a feel- 


‘ing that the above ideas merited serious 


consideration. 
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1 If you are sick, 
consult a doctor 


2 If your teeth ache, 
consult a dentist 


3 If you need legal advice, 
consult a lawyer 


4 If you need a boiler, 
consult an ENGINEER 


In the post-war period, the differ- 


ence between success and failure 


may depend upon how efficiently A number of nationally prominent consulting engineers have selected 


° ° ° for their clients Keeler Type CP boilers because: 
your plant is engineered. While. 


They are compact and efficient 


many plants are not of sufficient Vhev dalttne dig eeeen 


size to warrant the employment They require less time out for repairs 


of a full-time engineer, costly mis- They cost less for maintenance 


takes can often be avoided by They provide more capacity in less space 


They take care of overloads when necessary 


seeking the advice of a good con- 7 They cect no more then ordincry bellers 


sulti i i 1 
ing ii denied when installing The facts and figures contained in Bulletin F9-3 will show you why there 
are more than 1000 type CP Steam Generators now in use ... Send for 


Manufactured in Canada by Canadian Vickers Ltd. of Montreal 


E. KEELER CO., WILLIAMSPORT, PENNA. F K . j qi i: R CO 
Send copy of Bulletin F9-3 to ' ’ 


| WILLIAMSPORT, PENNA. 
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This extra - heavy Fairbanks Bronze 
Valve, Fig. 064, gives exceptional 
results on steam working pressures 


up to 300 Ibs. at 550°F. 


It has long-wearing nickel-alloy seats 
and discs which can be reground 
without removing the valve from the 
pipe line if replacement is necessary. 
Lugs cast on the inside of seats muke 
it easy to remove these parts. 




















The Union nut not only strengthens 
the body joint but facilitates disman- 
tling and assures perfect alignment 
of parts. 









The valve can be repacked under 
pressure when wide open. Top seat is 
above stem threads and out of the 
line of flow, protecting it from 
severe wear and assuring 
a tight joint when fully open. 


Write for catalog No. 42 and 


\ name of nearest distributor. 











THE FAIRBANKS COMPANY 


393 Lafayette St., New York 3, N. Y. 


520 Atlantic Avenue 15 Ferry Street 
Boston 10, Mass. Pittsburgh 22, Pa. 
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1. OVERHEAD 
CAMSHAFT 
Reduces maintenance by 


eliminating parts and come 
plicated linkage. 


2. DIRECT- 
ACTUATED 
DUAL VALVES 

Reduce maintenance by 


prolonging valve-stem and 
guide life, 


3. HYDRAULIC 
TAPPETS 
Reduce maintenance by 


Ty 3 at 9 a tappet 
adjustment. 








These three features of the Hendy Series 50 
Diesel contribute directly to the lower mainten- 
HENDY SERIES 50 DIESELS ance costs a successful Diesel Operator expects 
and must have. 

The overhead camshaft eliminates the linkage 
of push-rods and valve-lifters for each cylinder— 
Hendy Diesels—6 or cutting maintenance by reducing the number of 
8 cylinders, from 350 wear points. The valve mechanism, pressure- 
to 675 hp—are de- lubricated through hollow rocker-arm shafts, 
signed for. marine and lasts longer because positive-acting cross heads, 
or dividers, assure even pressure on dual intake 
and exhaust valves and eliminate side thrust. 
Hydraulic tappets automatically maintain correct 
tappet clearance at all times, making manual-ad- 
justment unnecessary. 

Any one of these features in a Diesel is an aid to 
lower maintenance costs. But the Hendy Diesel 
has all three. Even more, the Hendy Diesel has 
A many other advantages never before combined 

Write today for complete dato, ARI ARPI/ FEE in a single engine. Investigate the advantages of 
"atk for the new Hendy Series [Saas this modern Diesel today. 


50 Diesel Engine Catalog. 
JOSHUA HENDY iron WORKS 


ESTABLISHED 1856 
SUNNYVALE, CALIFORNIA 





industrial use—or 
with Hendy genera- 
tors, as complete elec- 
tric generating plants. 








Branch Offices: BOSTON ¢ BUFFALO « CHICAGO « CINCINNATI + CLEVELAND ¢ DETROIT » NEW YORK + PHILADELPHIA + PITTSBURGH » SAN FRANCISCO ° ST. LOUIS » WASHINGTON + LOS ANGELES 


? afi — 
TURBO-GENERATORS . meh DIESEL ENGINES 
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READING Cast Steel Valves and Fittings 
since 1901... 


Pratt & CApy Brass and Iron Valves 
since 1878... 


D’EstE Valve and Engineering Specialties 
since 1870... 


. .. veterans all. Yes, and pioneers—in the 
development of improvements to make valves 
function better, last longer, serve more effi- 
ciently and at lower over-all cost. 


Thus, as a manufacturing organization, 
Reading-Pratt & Cady has long and specialized 
experience in the making of good valves. 
Moreover, Reading-Pratt & Cady serves you 
as a single responsible source for your valve 
requirements. 


MANUFACTURERS OF 
READING CAST STEEL VALVES AND FITTINGS ¢ PRATT & CADY BRASS AND IRON VALVES 
D'ESTE VALVE AND ENGINEERING SPECIALTIES é 


Reading, Pa., Atlanta, Boston, Chicago, Denver, Houston, Los Angeles, New York, Philadelphia, Pittsburgh, San Francisce 
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MIDWEST “STANDARD” 


BUTT- WELDING ELBOW 


‘ae 


BUTT-WELDING ELBOW 


a EST “LONG TANGENT” 


.--. and ONLY MID ES 


Before you. select welding elbows to use on any given 
piping job, it will be worth your while to consider the 
relative values of the two elbows shown. On some 
jobs the correct selection can mean a real saving of 
time and money. Only Midwest offers you the choice of 
either type elbow . . . and there is no difference in price. 


The “American Standard” elbow has a center-to-end 
dimension equal to one and one-half times the nominal 
pipe size. The Midwest “Long Tangent” elbow has 
a center-to-end dimension of one and three-quarters 
times the nominal pipe size; it has tangents (straight 
ends) equal to one-fourth of the nominal pipe size. 


These long tangents make it possible for pipe and fitting 


offers THIS CHOICE 


to be lined up more quickly and accurately. Less pipe 
is required, a short nipple and an extra circumferential 
weld are frequently eliminated, and slip-on welding 
flanges are more easily used. 


Both elbows have all advantages of the unique Midwest 
manufacturing process: final working of the metal in 
compression (which means exceptional dimensional 
accuracy and uniformity), stress relieving, exact included 
angle, true circular section and uniform wall thickness. 
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A New U.S.S. Wasp, Aircraft Carrier, goes into the water... 


Many U. S. warships, battleships, aircraft ing fluids and energy to all parts of the ship. 


carriers, and smaller craft are equipped PeodM oe 


Globe Engineers will be glad to work with you 


with a considerable “mileage” of Globe 
on any steel tubing problems, large or small. 


Seamless Steel Tubes . . . for boiler tubing, 
steam lines, water lines, compressed air GLOBE 
lines, etc. ao me a 
Globe Seamless Steel Tubes are made in “ f ES s 
a wide range of sizes and wall thicknesses x : 


to act as “arteries and capillaries” carry- 


GLOBE STEEL TUBES CO. Mélucuhee 4, Wi, U.S.A, 


— 
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DOWELL INDUSTRIAL CHEMICAL CLEANING SERVICE 





eeRREGTEE 4 
CUReRete J 


When the vital productive capacity of your 
power plant has been reduced by water- or 
steam-deposited scales and sludges, call for 
Dowell mobile unit service for rapid economi- 
cal restoration. 


Complete with required chemi- 

cals and scale-analysis equip- WH EN YO U WANT IT! 
ment in charge of trained 

personnel, a Dowell unit is ready to roll to the 

scene at your appointed time. Correct solutions, 

prepared after complete analysis of the deposits, 


are forced by automotive pumps to all heat 
exchange surfaces. 


This safe, effective method, involving no plant 
dismantling and a minimum of down-time, is a 
significant development of Dowell in coopera- 
tion with its parent organization, The Dow 
Chemical Company. 


Make a date for more power! Get in touch with Wie PR. 
— 
the nearest Dowell office. a 


DOWELL INCORPORATED 
529 Kennedy Building Tulsa 3, Oklahoma 


New York e Philadelphia e Cleveland » Chicago « St. Louis 
Kansas City e Houston e Long Beach « Salem, Ill. 
Mt. Pieasant, Mich. e Wichita, Kan. « Casper, Wyo, 
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* Taylor Forge was the first, and is still the foremost, manufac- 
turer of forged and rolled steel welding necks, nozzles and 
channel sections. An unusual and interesting forging of this 
kind is the blind channel section with side openings illustrated 
above. 


You can be sure that in these crowded days we are not seeking 
unusual forging assignments. Our sole purpose in citing this, 
and similar out-of-the-ordinary jobs, is to point out the vital 
influence of this special experience on our regular products. 


Yes, over the years we have been called upon to perform so many 
special forging operations that the unusual has, in a sense, become the 
usual here at Taylor Forge. And there is no better example of this 
than the special operations which contribute extra value to our regular 
line of WeldELLS and other Taylor Forge welding fittings. 


Special steps are necessary to attain the uniform strength achieved in 
WeldELLS through proper distribution of extra metal where stresses 
are greatest. A special truing operation accounts for the extreme 
dimensional accuracy for which WeldELLS are so favorably known. 
Tangents, too, require a special process, and we could cite many more 
extra steps that go into the production of WeldELLS. 


In fact, you will find that Taylor Forge “know-how” acquired in the 
tough school of experience is reflected in, every one of the features of 
WeldELLS listed opposite. Check them over and we believe you will 
agree that... 


(Another 


Forge 


extra V@ 





Weld ELLS bove everything 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P.O. Box 485 
New York Office: 50 Church Street e Philadelphia Office: Broad Street Station Bldg. 
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“Know-how 


le of Taylor 
se that means 
weldEL LS) 


examp 


lue in 


WeldELLS alone 


combine these features: 


© Seamless — greater strength 
and uniformity. 

© Tangents—keep weld away from 
zone of highest stress—simplify 
lining up. 

© Precision quarter-marked ends 
—simplify layout and help insure 
accuracy. 

© Selective reinforcement — pro- 
vides uniform strength. 

© Permanent and complete identi: 
fication marking—saves time and 
eliminates errors in shop and field. 
@ Wall thickness never less than 
specification. minimum —assures full 
strength and long life. 

@ Machine tool beveled ends —pro- 
vides best welding surface and ac- 
curate bevel and land. 

@ The most complete line of Weld- 
ing Fittings and Forged Steel 
Flanges in the World — insures 
complete service and undivided re- 
sponsibility. 





one Wuacey Control fe -for Millions 


PENICILLIN'S first large-scale producers rely 
on the proved merit of Jenkins Valves 








SD ee ) 
JENKINS VALVES 


SINCE 1864 
For every industrial, engineering, marine and plumb- 
ing-heating service ...in Bronze, Iron, Cast Steel and 
Corrosion-Resisting Alloys ...125 to 600 lbs. pressure. 


Sold Through Reliable Industrial Distributors Everywhere | 








with " MEGGER’’ INSULATION TESTING INSTRUMENTS 


Today’s heavy demand on every type of electrical equipment makes 
maintenance a matter of vital importance. Regular check tests of the 
insulation on motors, cables, controls and other electrical apparatus will 
save priceless time through the detection of incipient failures and the 
application of corrective measures. 


Make sure that you have a “Megger” instrument and that it is used 
regularly and frequently. Minutes with the “Megger” tester can save 
days of delay. If you are not aware of the protection afforded by the use 
of “Megger” instruments and their importance in keeping electrical 
equipment in operation, write for the Pocket Manual of “Megger” 


Practice, No. 1420-PE. 














THE NEW U. S.-MADE ““MEGGER” 
INSULATION TESTER —Consists essentially of a 
direct-reading true ohmmeter of the permanent 
magnet moving coil type mounted with a d-c hand 
generator in a plastic molded case. Ranges up to 
1000 megohms, with hand generators up to 500 
volts. Widely used in hard service. Variable-pressure 
(“Meg”) and constant-pressure (“Super-Meg”) 
types. Bulletin 1735-PE. 


THE ‘‘BRIDGE-MEG”’ RESISTANCE TESTER 
—This instrument is a combined “Megger” Insula- 
tion Tester and a four-dial, multi-ratio Wheatstone 
Bridge. Will measure any ohmic resistance from .01 
ohm up to 100 or 200 megohms; hand generators 
rated up to 1000 volts. A complete and compact resist- 
ance measuring unit that is ideal for power companies 
and industrial plants. Catalog 1685-PE. 


THE MIDGET ‘‘MEGGER’’ TESTER—In many 
ways the most remarkable “Megger” instrument ever 
built. Weighs only 3 Ibs.—will fit an overcoat pocket 
or tool kit. Reads up to 50 megohms. Generates 500 
volts and is always ready to use anywhere because of 
the hand crank. Send for Catalog 1690-PE. 


JAMES G. BIDDLE CO. © Piitabetemay, ra. 
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The Barge "ELECTRA" 


(Continued from page 87) 

with an outside source. Totalizing indi- 
cating watt meters, ammeters, graphic 
demand meters, and watt-hour meters 
are provided. Three. voltmeters are 
also provided on this panel to indicate 
ground condition on the 2400 v bus. 
One other panel is provided for paral- 
leling the auxiliary switchboard with 
the 2400 v bus. This panel has syn- 
chronizing facilities. There are two 
switchboards, The main switchboard, 
above described is set thwartship, while 
the auxiliary board consisting of six 
panels, is set fore and aft on the star- 
board side, with a five foot clear space 
between the end of the auxiliary board 
and the main switchboard. 

On the auxiliary, switchboard all 
switches and equipment are built for 
controlling the two, 150 kw, 240 v, 
3-phase generators. There is also a 
complement of air switches serving the 
several feeders, both power and light 
throughout the plant, and the usual 
instruments for synchronizing the ma- 
chines. Provision is made to utilize the 
output of the auxiliary generators as a 
power supply when the main gener- 
ators are shut down and also to parallel 
with the main plant and augment its 
output in emergencies. To make pos- 
sible this latter use, a 300 kw, 3-phase 
transformer is located in the control 
room to boost the voltage from 240 v 
to 2400 v. Thus, also, the auxiliary 
generators may be shut down when the 
main generators are in operation and 
the auxiliary load carried on the main 
plant. 

In the selection of main transform- 
ers, reliability was the paramount con- 
sideration. Weight and space did not 
enter into the picture. Three 2000 kva, 
single phase, oil insulated, air cooled 
transformers were located outside the 
structure. These boost the bus voltage 
from 2400 to 12,000 v for entry into 
the submarine cable. In order to obvi- 
ate failures which might result from 
exposing high tension bushings to salt 
water and salt spray, both primary and 
secondary bushings were brought out 
into watertight terminal chambers for 
metallic bus duct connections. The 
2400 v bus duct is completely water- 
tight and terminates at an external dis- 
connect in the rear of the main switch- 
board. The 12.000 v bus duct termi- 
nates through the usual disconnects in 
the watertight housing of the 12,000 v 
oil switch, 

To obviate stresses and strains re- 
sulting from the rolling of the barge, 
transformer and oil switch structures 
were rigidly braced between one an- 
other at the top and secured to the 
main structural members of the super- 
structure. The bottoms of the trans- 
formers are securely bolted to a seat- 
ing, welded to the barge deck and com- 
pensated for deck camber. 

Communications throughout the 
plant are made by sound powered tele- 
phone, connecting the cabins of the 
plant engineer, and chief electrician, the 
radio room, machine shop, main engine 








KENNEDY 


BRONZE GATE VALVES 


S§ ° 
Sturdy 
Durable 


Assure easy opera- 
tion, and lastingly 
trouble-free service. 
Available in non- 
rising and rising 
stem types: also out- 
side screw and 
yoke. Built for steam 


pressures up to 
300 lbs. 


Standard, Screwed Ends Buy From Our Distributor 


THE KENNEDY VALVE MFG. CO. 


ELMIRA, N.Y. 
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room and switchboard control roon. 
There are also phone receptacles lo- 
cated near each generating unit so that 


It says the engineer on watch, by using a 


battle type head set and microphone, 
te +) e may communicate directly with the 

S T O a tO Y;, | S$ seen control room. Communications with 

shore or other locations of power de- 
mand which may be served by the 
te G O re] e plant, are made by radio-telephone with 
to Ul AY connections in the radio room and 

switchboard control room. 

The auxiliary equipment of this 
plant differs but little from any other 
ship’s complement, except that there 
are four motor driven anchor winches 
located at the four corners of the barge. 
The use of four anchors restrains 
movement of the operating barge, that 
might otherwise place heavy mechani- 
cal strain in the submarine cable. The 
usual fire pumps, sanitary pumps, bilge 
pumps and fresh water pumps, all are 
included in the auxiliary equipment. 
Tank storage for 7000 gal of culinary 
water is provided in addition to two 
electric water stills capable of furnish- 
ing 1400 gal a day. An additional 
fresh water storage of 41,000 gal is pro- 
vided for washing purposes. This stor- 
age may be renewed from barge or 
from shore. The systems are intercon- 
nected for emergency use. 

High voltage conductors through- 
out the ship are of varnish cambric, 


» lead covered and _ basket-weave ar- 


A BETTER Strainer to “police your pipelines’ mored, All are carried in rectangular 
e FIRST— The Screen, a high-grade woven Monel metal raceways. All cables are single 


wire basket that catches solids—lets conden- conductor, so chosen to reduce terminal 
F x stresses. Large secondary cables are 
sate, oil or other fluids flow freely. . of the same type of construction. The 


e¢ SECOND— Finish. Cadmium plated inside and balance of the lighting cables through- 


out for protection against corrosion. out the ship are synthetic insulated, 


. lead yered d_ basket-weav - 
e THIRD —Easily Cleaned. Blow-off bushing 5 oA ati say ia ical 


made for easy removal. Bushing and Screen Fire, fighting equipment consists of 
come out together. Screen automatically aligns COz gas and Pyrene. A complete set 

bl of this apparatus is installed at each 
on reassembly. hatchway to the hold. Above decks are 


e THOUSANDS IN SERVICE—Sold by over 100 ten high pressure water hose connec- 
Mill Supply Houses. tions supplied by fire pumps. 


A There is a galley and mess accom- 
1," “ S : 
6 sizes from 1" to 2" for pressures up to 600 modations. Quarters are provided for 


Ib. Reasonably priced. See your supply house the regular crew with additional bunk 
or write for Bulletin S-200. space for the crews of dredges or other 


YARNALL-WARING COMPANY power users with which this plant may 


be working. 
114 Mermaid Ave. PHILADELPHIA 18, PA. In announcing the construction of 


this plant, Colonel Robert C. Hunter, 
Sacramento District Engineer for the 
United States Engineers, emphasized 
the point that whereas all electrical 
equipment of this barge was designed 
and installed under the direction of the 
Sacramento District Office, the ship 
itself was constructed at San Francisco 
under the direction of the Pacific Divi- 
sion of the United States Engineers. 


Unit 17 at Fisk Station 
(Continued from page 93) 


watts and amperes, its armature has two 
electrically independent windings, each 
of which connects to a separate bus 


system. The terminals of the two wind- 
oF | RAI N FE 4 S ings are brought out on opposite ends 
of the armature to relieve congestion of 


cables under the machines. 
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Powell Valves, now functioning flaw- 
lessly in every branch of War Industry, 
are good not only “‘for the duration” 
but for the durations of the coming 
cycles of peacetime production. Re- 
sultantly, Powell Valve buyers need 
face no scrapped installations when 
reconversion comes, whether it come 
by degrees or all at once. 


The basic principle of efficient flow 
control is, at all times, the right 
valve, in the right spot, for the 
tight job. It is on this principle that 
the complete POWELL Line of in- 
dustrial valves of all types and ma- 
terials has been developed through 
nearly a century of successful valve 
manufacture. 


The Cast Steel Valves shown here are 
especially adapted for power plant 
service. The POWELL Line includes 
Steel Valves of all types for working 
pressures from 150 to 2500 pounds 
and Boiler Feed Line Valves for cor- 
responding pressures. 


The Wm. Powell Co. 


Dependable Valves Since 1846 
Cincinnati 22, Ohio 


a 


®. 


8”, Class 300-pound, 
Cast Alloy Steel, Weld- 
ing End Gate Valve. 
An Electric Motor op- 
erator is mounted on 
top for quick, positive 
opening and closing., 


ELL VALVES 


‘” . te sfor the duration 


12’’, Class 900-pound 
Cast Alloy Non-Re- 
turn Angle Valve, with 
welding ends. Toggle 
operated. Powell Non- 
Return Globe and 
Angle Valvesare scien- 
tifically designed and 
engineered, with 
streamlined bodies 
that provide maximum 
flow area with mini- 
mum pressure drop. 
They can be supplied 
in various sizes and for 
all pressure classes 
from 300-pounds to 
2500-pounds, inclusive. 
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IPEs TUBE PRODUCTS 


INCORPORATED 


auupacturers of Cold Dnawu Seamless Steet “abing 
JERSEY CITY, N. J. @ WORKS: READING, PA. 








Because of the large size of the ficld, 
its core is built up of a forged steel 
shaft provided with axial, serrated 
grooves into which teeth are fitted to 
form the sides of the coil slots and the 
center of the poles. This construction 
avoids the extremely large forging that 
would be required if one-piece construc- 
tion were used as on smaller machines, 
. The turbine heat rate at full load 
is 8750 Btu per kwhr gross. The auxil- 
iary power at full load amounts to about 
7,000 kw so that with a boiler room effi- 
ciency of 87 per cent the overall net 
heat rate will be about 11,000 Btu per 
net kwhr. 

With the addition of Unit 17, Fisk— 
the first all-turbine station in America— 
marks another important milestone in 
power generation development. This 
single machine, with its two steam gen- 
erators, has more than twice the capacity 
of the 14 units and 112 boilers originally 
conceived for the station. When com- 
pared with the original units on the 
basis of floor area occupied the con- 
centration of power is tenfold. Capacity 
per unit installed has been increased 30 
times and performance has been im- 
proved 500 per cent. 


Unloading Fine, Wet Coal 
with Material Accelerator 
(Continued from page 89) 


Because of this severe service, a num- 
ber of alterations were necessary to at- 
tain as satisfactory operating results as 
could be expected, since it was impos- 
sible to anticipate entirely the severity of 
the service. 

Based upon about two years of oper- 
ating experience with this equipment, the 
following changes in design and con- 
struction are being incorporated into the 
material accelerator now being manufac- 
tured for installation at another plant: 

The screws for the original operating 
head were uniformly spaced at 16 in. 
centers, making it impossible to lower 
the screws below the center sill of the 
car. As a result, the coal would hang 
up on the sloping hopper plate from the 
top of the sill to the doors, making it 
necessary at times to remove this coal 
with hand tools through the doors. Re- 
ferring to Fig. 1, it will be noted that 
the screw arrangement has been changed 
in a manner that will allow the screws 
to be lowered to the hopper grating at 
the track level, thereby eliminating the 
above mentioned operating objection. 
One of these new style heads is now 
being installed for the originally installed 
material accelerator. 

The original crane bridge speed of 
125 fpm is to be reduced to 68 fpm for 
smoother operation and to improve oper- 
ating conditions. 

All overhung pinions are to be elimi- 
nated. : 

Keeper plates are to be welded in 
place in the field against all bearing pads 
after machinery is perfectly aligned. 
This precaution will eliminate improper 
gear meshing in case bearing bolts be- 
come loose. 

Lock washers are to be installed un- 
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Fight The Scourge 
Of Boiler Metal With APEXIOR 


APEXIOR provides an impene- 
trable barrier against corrosion 
that frequently leads to ineffi- 
cient operation — costly shut- 
downs — wasted manpower 


and horsepower. 


Boilers and other equipment exposed 
to contact with hot water and steam at 
high temperatures are being effectively 
protected from premature old age by 
applications of APEXIOR NUMBER 1. 
Even some boilers on the inactive list 
have been returned to service with the 
help of this thoroughly tested protective 
coating. In all cases, APEXIOR has 
extended the period between cleanings 
and made cleaning much easier and 
quicker. 


APEXIOR—THE PAINT 
THAT TAKES THE WEAR 


APEXIOR NUMBER 1 is a chemically 
inert “film of safety” for boiler tubes, 
drums, economizers, and steam turbines. 
Brush-applied, it fills in the metal pores 
and joints shutting out water completely. 
There is less adherent scale, so the 
problem of scale removal is simplified. 


APEXIOR’S tough, smooth surface — 
not the metal — takes the wear. One 
application lasts 2 to 3 years or more. It 
is easily renewed. 


APEXIOR ) 
SS _Z 


Tre DAMPNEY COMPANY 


of America 


Painting boiler metal with APEXIOR 
is recommended by boiler insurance 
companies. And many manufacturers of 
turbines coat shafts, rotor bodies, and 
frequently interiors of casings with 
APEXIOR before shipping to customers. 


Hundreds of industrial power plants, 
utilities, railroads, and marine operators 
have relied on APEXIOR to aid them in 
fighting the scourge of boiler and turbine 
metals. It is helping them through this 
critical period in their history. APEX- 
IOR can do likewise for you ... prolong 
the life of your boilers or any equipment 
having hot wet surfaces ... conserve 
manpower and vital materials... see 
you through the war period. 








Here are some of the many com- 
panies now benefitting by APEXIOR 
Hercules Powder Co. 
Narragansett Electric Co. 
Westinghouse Electric & Mfg. Co. 
American Sugar Refining Co. 
Tennessee Eastman Corp. 
The Pullman Co. 
Duke Power. Company 
Ford Motor Co. 
Pittsburgh Plate Glass Co. 
Pennsylvania Railroad Co. 
General Aniline Works 
Standard Oil Co. of Indiana 

See how easily APEXIOR can be applied 


Write today for Bulletin 1290 (Industrial) 
or 1305 (Marine) giving complete details 
on peak protection for peak production. 





A Peacelime Plus * * * A Wartime Must 


RECOMMENDED BY ALi U.S. AND CANADIAN BOILER INSURANCE COMPANIES 





protective coatings Jar 


STATIONARY BOILERS, LOCOMOTIVES AND STEAMSHIPS 

















Main Office: HYDE PARK » BOSTON 36, MASS. + Branch Offices: ATLANTA + CHICAGO +» NEW YORK - DETROIT - PHILADELPHIA 


Engineering Sales Representatives — Pittsburgh, Cincinnati, New Orleans, San Francisco, Los Angeles. Portland, Seattle, Phoenix, Denver, 
Salt Lake City, Dallas, Houston, Vancouver, B. C., Montreal, P. Q., Havana, Cuba, Honolulu, T. H., 
Marine Dept., 115 Liberty Street, New York, N. Y. 
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SIMPLE but EFFECTIVE 


Boiler Water Level Control 


Your boilers, as well as all others, are designed to 
operate most efficiently when the boiler water is held 
to the proper level. 


HENSZEY | 
BOILER FEED REGULATORS 


will maintain proper boiler water levels continuously, 
automatically and accurately under all load condi- 
tions. 


The Henszey Regulator is easily installed right in the 
feed line—no additional structural supports are 
needed. When feed water is needed this unit delivers 
it—in just the right amount to bring the level back to 
where it belongs. . 


Now is the time to plan for low cost, accurate boiler 
level control. Send for bulletin. 


HENSZEY CO. Dept. C-10 Watertown, Wis. 


The Henszey Boiler Feed Regulator is made 
for pressures up to 600 Ibs. and in sizes 


up to 4 inches. 





Feed Water Meters e Flow Indicators e Proportioning Valves 





- CU )- 
BOILER FEED REGULATORS 


Continuous Blowdown @® Distillation Systems © Heat Exchangers 





der all nuts. Crane and carriage wheels 
are to be double flanged. 

Pilot bearings are to be provided for 
idler gears in the operating head. 

All operating head gears are to be 
heat treated. 

Gears, drums, and carriage wheels 
are to have heavy press fits. 

Screw flights to be of high carbon 
steel to provide longer life against wear, 


Maintenance 

With the improvements in design and 
construction as outlined, the extent of 
maintenance should only be that of prop- 
er lubrication and periodical replacement 
of screws, hoisting rope, and solenoid 
brake bands. 

The removal of screws from the 
spindles for replacement with new is 
easily accomplished by removing the 
combination nut and screw point and 
sliding the screw assembly off the 
spindle. 

A sufficient amount of hoisting rope 
and drum capacity is provided to per- 
mit lowering of the operating head to 
a horizontal position at the track level 
when replacing hoisting rope or in case 
of repairs on the operating head. 

The estimated amount of coal un- 
loaded with the accelerator now in opera- 
tion is about 700,000 tons. One new set 


‘ of screws and the third hoisting rope 


have recently been installed. 


Conclusion 

In conclusion, it can be stated defi- 
nitely that with the improvements in 
design and construction very few oper- 
ating difficulties will be experienced and 
that for capacities of 200 to 250 tph for 
frozen, wet coal which has been thawed 
by suitable means, and from 250 to 300 
tph for wet, fine coal, this equipment 
will give very satisfactory results. Dam- 
age to cars is not serious and is con- 
siderably less than that caused by most 
dumpers. 


NEW EQUIPMENT 


Information that you desire about any 

equipment will be gladly furnished 

without obligation. WRITE TO 
POWER PLANT ENGINEERING 








Steam Alkalizer 


Tue SunM-Mac Steam Way Econ- 
omizer developed by Suhm Co., Inc. 
1942-G South Kinnickinnic Avenue, 
Milwaukee 4, Wis., is a unit for chem- 
ically conditioning steam, consisting of 
a 10-gal tank with one or more drip 
valves for connection to steam headers. 
Each valve is equipped with glass vial 
and adjustable vernier gage for accu- 
rately controlling the alkalizing liquid 
flow to requirements of the system. 

The operation of the new unit is to 
condition the steam, alkalizing all pos- 
sible acidity, which, if allowed to con- 
tinue in- the steam line, destroys the 
metal pipes, traps. pumps, and other 
parts and causes excessive scale, dirt, 
and sludge. By alkalizing the free CO2 
gas and oxygen in the steam lines, their 
destructive action can be prevented, 
and impurities quickly eliminated from 
the steam system. This permits oper- 
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Here is a valve that operates effectively . . . without banging, chatter or spinning 
. . « under any flow conditions! It’s the “Double Corliss” dashpot assembly 
that does this cushioning job—and makes the GAVSCO Non-Return Valve 
reliable for any emergency. The design assures perfect alignment of moving 
parts and prevents galling or binding. 


In operation the Non-Return Valve will: 





1. Automatically cut in a boiler whenever its pressure eq 
pressure. 

2. Isolate a boiler automatically whenever its pressure, from any cause, is 
lower than line-header pressure. 

3. Prevent steam flow from boiler in event of sudden drop of line-header pres- 
sure below the boiler pressure by means of differential shot pilot valve. 


Get this unfailing, automatic life and property protection for your operations. 


Va 


The valve illustrated is a Toggle Yoke design, available in sizes from 214” to 


12”, to handle 600 to 1500 Ib. pressures. Other types we can supply include 
Angle, Globe, Elbow and Cross patterns. 


This catalog contains illustra- 
tions and detailed descriptions 
of all GAVSCO Specialty 
Valves. Write for your copy 
today. Get acquainted with this 
complete line of automatic 
valves! 


WORLD'S BEST ) / 


Vai 
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No. 501. 125-pound 
American Standard R-S 
Butterfly Valve. De- 
clutching unit (patent 
applied for) permits 
operation of the valve 
with either the hand 
wheel or the positioner 
cylinder. 


__ SINCE 1008 7 
15 to 900 psi 
for air, gas, steam, 
liquids and semi-solids 


_2 M\-25 
ila 
BUTTERFLY 
VALVES = 


8 thle Liki 


The R-S Butterfly Valve is controlled automati- 
cally by the line pressure and is actuated by the oil 
or hydraulic positioner cylinder attached to the 
valve. If the line pressure decreases, the valve ° 
vane slowly closes until the predetermined line 
pressure has been reached, at which time the 
valve vane automatically reopens. 

The dotted lines indicate the piping necessary 
to maintain a constant upstream pressure. 

The use of an R-S Butterfly Valve as a main 
control valve provides unexcelled flow charac- 
teristics, simplifies performance, prevents water 
hammer and reduces maintenance. Operates for 
pressures between absolute and 900 pounds 
gauge. State your requirements and ask for 
Catalog No. 14-B. 








No. $29. 30-inch R-S Butterfly 
Valve with extension shaft for 
high pressure drops and heavy 
duty service. Only four to six 
revolutions of the handwheel 
are necessary for wedge-type 
closure. 


VALVE DIVISION 


R-S PRODUCTS CORPORATION 


4535 Germantown Ave. «+ Philadelphia 44, Pa. 


BUTTERFLY VALVES 

















ating the heating system on lower 
steam pressures, and provides greater 
efficiency and longer life from pumps, 
traps, valves, and other operating parts. 
The result is much lower fuel costs, 
greater operating economy, reduced main- 
tenance costs, increased radiation, lower 
labor costs and increased service from 
the system. 

The Suhm-Mac Steam Way Econo- 
mizer unit is usually attached to the 
ceiling near the steam headers. Then 
after a careful test of the condensate, 
a special liquid formula is provided 
which flows from the tank through the 
valves into the steam headers in care- 
fully controlled amounts. A simple 
testing unit provided for the engineer 
permits a constant check on the effi- 
ciency of the treatment and shows any 
need for changing the flow from the 
valves, 


Voltage-Breakdown Tester 


MEANS of testing voltage breakdown 
of materials or components is provided 
by the Type P-3 Voltage Breakdown 
Tester recently placed on the market 
by Industrial Instruments, Inc., 17 
Pollock Ave., Jersey City, N. J. 

Operating range of instrument is 0 
to 10,000 v d-c, or 0 to 8000 v a-c. A 
lower range instrument, Type P-1, with 
sloping panel, has a range of 0 to 4000 
v d-c, or 0 to 3000 v a-c. The voltage 
is continuously variable over the entire 
range, 





Rx 








The voltage-breakdown tester oper- 
ates directly from 110-130 v 50/60 cycle 
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A THREE STAR HENDY PRODUCTION 


This turbo- generator set was designed as one complete The reduction gear, smooth and clean like the turbine, 
power-generation set—not as three separate units.Tur- _has its bull gear and pinion mounted in precision-type 
bine, reduction gear and generator—all three, Hendy- _babbitt-lined bearings to guarantee quiet operation 
designed and Hendy-built to give you complete power over long periods. 

equipment from one reliable source. 


The conservatively rated generator, either a-c or d-c, 
Hendy specifically designed these 250 to 750-kw sets to assures smooth operation because of the unusually close 
include many advanced features usually found only in | dynamic balance of the armature. 


larger turbo-generators. These clean, compact power Together, these three matched Hendy- 
plants combine strong, modern construction with excep- built units form a turbo-generator set 


tional simplicity. The usual maze of piping, valves and : . 

nee : 2 completely designed by experienced 
pen has ase garg by placing — in protected Hendy engineers, in a range of 250 
loca re neat and — — ppearance is to 750-kw, to give you the utmost in 
er ee re service for a wide variety of marine 
The all-steel turbine allows unusual accessibility and is or industrial applications. 


precision-constructed to assure excellent operating Sor comglaialdute: tite foc nenicoltos Gel teede 
characteristics. Type HG-26 Auxiliary Turbo-Generator sets. 


JOSHUA HERNDY ... WORKS 


&S't-a Gt t-S.6£0.. 1.85.6 


SUNNYVALE, CALIFORNIA 


Manufacturing Plonds: SUNNYVALE, POMONA and TORRANCE in CALIFORNIA > AMPERE, NEW JERSEY ST. LOUIS, MISSOUR? S0-18-3 
Brench Offices: BOSTON - BUFFALO - CHICAGO: CINCINNATI - CLEVELAND- DETROIT ~ HOUSTON- LOS ANGELES» NEW YORK PHILADELPHIA- PITTSBURGH - SAN FRANCISCO ST. LOUIS - WASHINGTON 


“yp — 
TURBO-GENERATORS ’ ‘i by , DIESEL ENGINES 





Here’s where DARTS are Different 


Two Bronze Seats — Ground to a True Ball Joint 


Two bronze seats accurately ground to insure true ball joining 
make Dart the better union. It will sit tight indefinitely, yet 
is ready to be moved instantly whenever you have a new job 
for it. Body and nut—made of high-test air-refined malleable 
iron—are practically unbreakable. Darts are purposely built 
to give longer service .. . thus, in the long run, cost less. Call 
your supplier. 


ww 


Good pipes become a good piping 
system when you use Dart Unions. 


\\N 


DART UNIONS LIVE LONGER 


MFG. CO., Providence, R. I. 





a-c line. A panel light indicates when 
instrument is “On”. Breakdown is indi- 
cated by a red signal light, while the 
built-in meter indicates the direct-read- 
ing voltage. Current-limiting resistors 
safeguard the equipment in the event 
of a dead-short, by limiting the current 
to approximately 50 milliamperes. Uni- 
formity over the entire range on this 
model P-3, or 5 milliamperes on model 
P-1. To speed up production testing, : 
drawer-switch type fixtures are avail- 
able. These fixtures have a jig to take 
given components or materials, and 
when the drawer is closed the voltage 
is applied, with absolute safety for the 
operator. External connections are 
made by means of an insulated plug 
inserted in the high-potential a-c or 
d-c jack, with the other side grounded. 


High Pressure Rotary Pump 


BLacKMER Pump Co., Grand Rapids, 
Mich., has designed and put into pro- 
duction a new pumping unit suitable for 
discharge pressures of 500 psi. 

These new pumps are built in all iron 
and bronze fitted constructions. Rated 
capacities 50 and 90 gpm for discharge 
pressures to 500 psi. Standard motors 
with separate gear reduction or gearhead 
motors may be used. Units are also 
available for engine drive. While cur- 
rent production is entirely on the 50 and 
90 gpm sizes, it is planned that large 
capacities will be available later. 





Several of the new units have been 
furnished for pumping oils of various 
types and they are designed for handling 
similar liquids having lubricating prop- 
erties. The new pumps employ the 
“bucket design” (swinging vane) prin- 
ciple. The casing and working parts 
are, of course, designed to withstand the 
high pressure. 


Weld Cleaning Tool 


ATLAS Model A Dual-Tool, developed 
by Atlas Welding Accessories Co. 
14824 Wyoming Avenue, Detroit 21, 
Mich., combining wire bristle brush 
and slag removing head in one unit, is 
an improved weld cleaning tool for 
welders, The tool features an improved 
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Safety Valve Piping. 42" O. D. 
Header with 10-12" inlet con- 
nections. 


ETL RO DES 


Pre-Fabricated 
Piping 


niente tiie 


Desuperheated Safety Valve 
Discharge Header 30" O.D. 
outlet, with 6-12"' welded inlet. 


means 


i haust Vent Hood. 
Oey 20 °. “Da, with 410" 


There are many advantages in shop fabricating 
such assemblies as shown here. Better control of 
welding is afforded —Economies are effected — 
Closer tolerances can be maintained. The extensive 
facilities of Navco Shops insure reasonable deliver- 
ies even in these days of Defense Programs and 


Priorities 


NATIONAL VALVE & MFG.CO. 


Pittsburgh 1 Pennsylvania 








TEMPERATURE 
CONTROL 


U. S. Patent 
Re-issue No. 22,533 


eS Z PURCHASE COOLING WATER! 


@ Whenever a process calls for the use of water to cool liquids 
or gases, investigate using the NIAGARA Aero HEAT EX- 
CHANGER to gain these benefits: 


1. Year ’round operation at full efficiency. 
2. Reliable temperature control within 2°F. 
3. Elimination of water treatment. 
4, Saving 95% of water consumption. 
5. Avoiding risk of shutdown in time of water 
shortage. we 
6. Saving piping, pumping and power and equip- 
ment costs. ; 
The NIAGARA Aero HEAT EXCHANGER, using outdoor air 
as the cooling medium with the evaporative method, removes 
1,000 B. T. U. from a liquid for each pound of water evaporated. 
Accurate temperature control within 2°F. is assured by the 
Niagara patented “Balanced Wet Bulb” control which always 
provides the correct admixture of fresh and recirculated air. 
Hundreds of industrial plants, operating a wide variety of pro- 
cesses, have found it the most reliable, most compact and 
economical apparatus for liquid cooling. Write for Bulletin 96. 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 
DEPT. PP-104, 6 E. 45th St. NEW YORK 17, N. Y. 
Field Engineering Offices in Principal Cities 





brush holder which permits removal! of 
the brush for reversing or replacement 
by inserting a screwdriver at rear end 
of holder. Up and outward pry releases 
tension and the brush pops out, Re- 
verse action for inserting and brush 
snaps in to a firm rigid seat. Flex-O 
type spring steel handgrip permanently 
welded to handle eliminates the possi- 
bility of loosening or breaking. Chip- 
ping head is ‘hand-forged tool steel, 
Every part of this tool is replaceable, 
including cone and chisel heads. 


Magnetic Motor Starter 


ALLIs-CHALMERS Mrc. Co., Milwau- 
kee, Wis., has announced a new mag- 
netic, reduced: voltage cage motor 
starter, which protects motors from sus- 
tained overloads, locked rotor condition, 
single-phasing and overloading from too 
frequent starting. This is accomplished 
in the new starter—called type “ARC’— 
with a calibrated, thermal overload re- 
lay. The new starter is now available 
for control of motors from 5 to 2500 hp, 
up to 5000 v, 3-phase, 50 or 60 cycles. 


Reduced voltage, two-point starting is 
obtained with a built-in auto-transformer, 
utilizing accurate, synchronous motor- 
driven, adjustable timing relay for 
transition from starting to running posi- 
tion. Interrupting capacity rating of the 
new starter is ten times the motor’s full 
load current. 


Insulating Materials 


THE INSULATION DIVISION of the 
Eagle-Picher Sales Co. has announced 
through its vice president and general 
manager, T. C. Carter, the addition of 
four new products to its line of insulat- 
ing materials, 

Eagle Swetchek is an insulation for 
minimizing condensation from such pipes 
as cold water lines, water coolers and 
softeners, storage tanks, filters and con- 
densers. 

Eagle Drycote is a plastic coating, 
white in color, and packaged in dry 
form. When mixed with water and ap- 
plied by trowel or hand application to 
any clean dry surface this material be- 
comes smooth and glossy white in color 
and sets into an extremely hard sur- 
face. It is highly fireproof. 

Eagle Hadesite is a fireproof insulat- 
ing cement for high temperature work. 
This material is mixed with water and 
trowled to a smooth hard finish being 
used primarily for fireproofing structural 
steel, lining high temperature ducts, fire- 
doors, etc., up to 1900 F. 
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When electrical and heating requirements vary 
widely at different periods or seasons, there is 
bound to be an excess of fuel consumed unless 
there is suitable provision on the installation 
for balancing the heat and electrical loads. 
Worthington-Moore Condensing Bleeder Turbine 
Generator Units are ideal for such conditions. 


The two units illustrated above operate with steam 
at 350 lb. gauge-pressure, 635° F. total tempera- 
ture, exhaust to 28” vacuum and extract steam at 
10 lb. gauge pressure for heating. Both of these 
units give efficient operation straight condensing 
during the summer months and provide bled steam 


MR4-2 


for municipal heating purposes during the winter. 


Moore Engineers will be glad to study your elec- 
trical and heating requirements and give you an 
estimate of the fuel savings possible with a 
Worthington-Moore Unit. 


BEHIND THE NAME 


NGTON 


MOORE 


WORTHINGTON PUMP AND MACHINERY CORPORATION, HARRISON, NEW JERSEY © MOORE STEAM TURBINE DIVISION, WELLSVILLE, NEW YORK 
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R/M KEEPS THE STREAM 


ON THE BEAM 


Sus: as a ringmaster keeps a show on the 
go, R/M packings keep liquids on the flow. 
Every R/M packing is engineered to be 
the best and most lasting product for the 
job it has to do. When super-heated steam 
starts bubbling, when pumps begin to lose 
pressure, when gases leak, or oil drips, there is an R/M packing 


designed to whip them back into line. 


Government demands for R/M packings will gradually be relaxed 
as the end of the war approaches. Be sure to ask for R/M products 


whenever they are available. 


INDUSTRIAL 


RAYBESTOS-MANHATTAN, INC. 


an ly ee ee Se ee 


SASS Sev AS 1 ON 


MANHEIM 
North Charleston, $. C * Passaic, N. J 


EMERY (INDUSTRIAL. USE 


Bridgeport, Conn * 
MARKERS GF PACKINGS FOR 





Eagle 43 Finishing Cement is used 
for finishing interior insulation work 
where an extremely hard, smooth surface 
is desired. It can be painted and with- 
stands temperatures to 800 F. 


G-E Radio-Noise- 
Suppression Capacitor 


A NEW PYRANOL* radio-noise-suppres- 
sion capacitor, specially designed to re- 
duce radio-noise voltage from generators, 
inverters, motors, and other equipment, 
has recently been announced by the Gen- 
eral Electric Co. The capacitors are 
of the thru-stud type with a terminal 
at each end. One line of a d-c or 
a-c power circuit can be “fed” through 
the unit, thereby reducing internal in- 
ductance and resistance, and increasing 
filter efficiency for a given capacitance. 
The capacitors are especially effective 
in reducing radio noise at higher fre- 
quencies. 

They are compact and lightweight. 
The physical dimensions are approxi- 
mately 134 by 35 in., and. the unit 
weighs only 4% oz. They can be 
mounted in any position and will operate 
over a temperature range of plus 50 C 
to minus 50 C. 


The capacitors are currently avail- 
able and are rated 0-100 amp, 250 v 
maximum a-c or d-c, 0.55 microfarad. 
They are designed to meet exact- 
ing vibration tests required by U. S. 
Army Air Forces Specifications. 

Bulletin GEA-4308, containing com- 
plete information on the radio-noise- 
suppression capacitor, is available upon 
request from General Electric, Schenec- 
tady 5, N. Y. 

*Reg. U. S. Pat. Off. 


OBITUARIES 


Dwight L. Armstrong 


Dwicut L. ARMSTRONG, Vice Presi- 
dent of the Armstrong Cork Co., died in 
Lancaster on September 10 after an 
illness of four weeks. Mr. Armstrong 
was born June 4, 1894 in Pittsburgh, the 
son of Charles D. Armstrong, former 
President of the Armstrong Cork Co, 
and grandson of Thomas M. Armstrong, 
founder of the company. He was 
graduated from Yale University with 
the degree of A. B. in 1917. 

In the first World War he enlisted 
in the Navy and was commissioned as 
an Ensign. In that_capacity he serv 
on the U. S. S. George Washington, 
the ship which carried President Wilson 
to the Peace Conference in Paris. 

Mr. Armstrong entered the employ 
of the Armstrong Cork Co. in 1919 
in its Pittsburgh factory. In 1930 he 
was named Vice President in Charge of 
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| POWE 


SOUTHERN COLORADO POWER COMPANY 
Pueblo, Colo. 


90,000 Ibs. steam per hour Vogt LE 
type bent tube boiler with under- 
feed stoker. Water walls and 
economizer. Design pressure 525 
Ibs. Total steam temperature 750 
degr ees F. 


PROCESS| 


~ 





IN A LARGE MID-WESTERN STEEL MILL 


Two 105,000 Ibs. steam per hour 
Vogt LE type bent tube boilers 
with chain grate stokers and 
economizers. Design pressure 225 
Ibs. Total steam temperature 550 
degrees F. 














HEATING } 
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CRIMINAL COURTS BUILDING AND JAIL 
New York City 


Four Vogt sectional header type 
boilers of 47,000 lbs. steam per 

‘ hour capacity, oil fired. Design 
pressure 200 lbs. 


es 
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HENRY VOGT MACHINE Co. 
LOUISVILLE, KENTUCKY 

Branch Offices: NEW YORK CLEVELAND 

CHICAGO PHILADELPHIA DALLAS 
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“ty 
: or LAYOUT OF TYPICAL G-W 
uw. SAE COAL HANDLING SYSTEM 


at 
goeceling Pat form! 


The National Fuel Emergency Council has undertaken a drive 
by industry and for industry to help stretch our fuel supply. 
Their coal-saving goal this year is 29,000,000 tons. Success 
will avert a disastrous fuel shortage—success will avoid cur- 
tailment of war industries and allocation of fuel—success will 
speed Axis defeat. 


G-W believes that every man in industry will lend his fullest 
cooperation in furthering the National Fuel Efficiency Pro- 
gram, by checking every possibility in his own plant for 
furthering economies in power generation—right on down to 
the receiving of coal and its delivery to boilers or pulverizers. 


As designers and builders of coal storage and coal and ash 
handling systems for over 130 years, Gifford-Wood stands 
ready to cooperate with you to the fullest. Standard and spe- 
cial designs—or combinations—to meet individual require- 
ments will gladly be adapted by G-W engineers in consulta- 
tion with your Engineering Dept. Catalog E-200 will also be 
a big help with its 120 pages of pictures, drawings, tables and 
Engineering data. Write for your copy today. 


GIFFORD-WOOD Co. 


FOUNDED 1814 


@ e236 


420 Lexington Avenue 


New York HUDSON, N. ¥. 


Ash Spouts ¢ Barge Unloading © Bins © Boiler House Equipment © Buckets ¢ Bunkers ¢ Carriers ¢ Chutes 
Conveyors ¢ Crushers © Elevators ¢ Feeders ¢ Gates ¢ Ground Storage Systems ¢ Hoists ¢ Hoppers 


infra-Red Drying Systems © Screens ¢ Silo Storage Plants ¢ Tanks ¢ Weigh Larries 


565 W. Washington Street 
Chicago 





Sales, which position he held  unitil 
1933 when he was made Vice President 
and General Manager of the Closure 
Division. On April 15, 1939 his re- 
sponsibilities were broadened and he 
was attached to the President’s Office 
as a general executive vice president, 
He had been a member of the com- 
pany’s Board of Directors since 1931, 


Rupert Kennedy Stockwell 


Rupert KENNEDY STOCKWELL died on 
August 24 at his home in Oakland, 
Calif., his death being the result of a 
heart ‘attack. Mr. Stockwell was born 
in Birdsall, N. Y. on January 25, 1882. 
He joined Robins Conveyors, Inc., as 
a draftsman in 1911 and a year later 
became Chief Engineer for a project of 
the Braden Copper Co., at Rancagua, 
Chile, and spent the next five years 
at this location. He became Sales Man- 
ager of the company in New York in 
1917 but went abroad in 1919 to open 
the Robins office in London, where he 
had charge of Engineering and Sales ° 
for the company. 

From 1933 to 1937, Mr. Stockwell 
was in charge of sales for Robins in 
Shanghai, China. His territory included 
China, Japan, Korea, Manchuria, Hong 
Kong, Malay States and Borneo. He 
opened an office in San Francisco in 
1938 where he was in charge of all 
Robins sales on the Pacific Coast. 


Berthold Francis Hastings 


BerTHOLD Francis HastINGs, Dis- 
trict Engineer of the American Institute 
of Steel Construction, died on Friday 
August 11 at Philadelphia. Mr. Hast- 
ings was stationed in Philadelphia where 
he represented the Institute from 1928 
to date. He was a graduate of Yale 
Sheffield, Mining Engineer in 1910 with 
a degree of Ph. B., and in 1912 the 
degree of E. M. was conferred upon 
him by Yale Mines. 

Following graduation he was engaged 
in the design and construction of irriga- 
tion and hydro-electric projects; having 
been associated with Highway Bridges 
in Iowa; Railroad Bridges for New 
York, New Haven and Hartford Rail- 
road; and Mill Buildings. He also 
did designing and construction engineer- 
ing work for H. G. Balcom, New York 

ity. 

He was Professor of Structural Engi- 
neering, School of Architecture, Carnegie 
Institute ‘of. Technology and also con- 
ducted a consulting engineering practice. 


Mortimer E. Cooley 


MortiMer E. CooLey, Dean Emeritus, 
College of Engineering of the University 
of Michigan, died in Ann Arbor on 
August 25 at the age of 89 years, after 
being hospitalized for almost a year. 

Mr. Cooley entered Annapolis from 
his home in Canandaigua, N. Y. in 1874 
as a Cadet Engineer, and graduated in 
1878. In 1881 he was detailed by the 
Navy to join the University with the 
title of Professor of Steam Engineering 
and Iron Shipbuilding. He resigned 
from the Navy in 1885 but served as 
Chief Engineer of the U. S. S. Yosemite 
during the Spanish-American War, as 
Chief Engineer Officer of the Michigan 
State Naval Brigade and as Educational 
Director of the 72 colleges and univer- 
sities in the middle west comprising the 
Seventh District of the Student Army 
Training Corps during World War I. 

In 1934 he headed the State High- 
way Advisory Board and next year acted 
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Gothen NEW APPLICATION FOR 


LIUNGSTROM AIR PREHEATER 


The following excerpts from an article appearing in Engineer- 
mg and Mining Journal, July, 1944, tells our story better 
than we can. 
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“Use of preheated air in the reverberatory furnace of a cop- 
per smelter burning natural gas or oil as fuel is distinctly a 
new development, despite the fact it has already found wide 
application in power generation in steel, cement, lime and 
numerous industrial plants. The air preheater recently in- 
stalled at Kennecott’s Chino smelter, Hurley, N. M. is perhaps 
the first of its kind on the American continent... The fur- 
nace is 32 x 126 feet. 

“The results are demonstrating clearly the advantages which 
may be derived from preheated air. Chief among these ad- 
vantages is that of improved combustion, resulting in higher 
over-all efficiency. 

“The layout of the air preheater service the reverberatory 
furnace is shown in the drawing. As will be noted, it con- 
sists of a separately fired preheater furnace, and the preheater 


proper, with fans and control equipment. The preheater is a 
Ljungstrom 19Y,-V-72 unit, employing the continuous re- 
generative principle. Its rated capacity is 53,000 C.F.M., the 
ait being received at 60 deg. F, 24.45 in. of mercury, and 
heated to 926 deg. F. 

“In the Chino reverberatory furnace operations, improved 
combustion has resulted in higher temperatures in the interior 
of the furnace, consequently bringing about more rapid smelt- 
ing of the furnace charge.” 


ENGINEERING SERVICE 
The engineering staff of the Air Preheater Corporation is 
prepared to assist you in applying standard or special types 
of Ljungstrom Preheaters to your fuel conservation needs, or 
to help you and your engineers make better use of low-grade, 
more abundant fuels. 


THE LJUNGSTROM AIR PREHEATER 


The heating surface is contained in a compact, slowly rotating 
cylinder. Soaking up heat from the hot five gases, it then 





fates to a chamber where it liberates the heat into incom- 
ing combustion air. 
This continuous, regénerative, counterflow principle assures 
maximum heat 
transfer with min- 
imum weight and 
size. Generally, 
the Lijungstrom 
weighs less than 
half as much as 
tubular or plate 
preheaters of sim- 
ilar capacity. With 
the Ljungstrom, it 
is possible to ob- 
tain preheated air 
up to 1500 deg. F. 











THE 


AIR PREHEATER 


CORPORATION 


Executive Offices: 60 East 42nd Street, New York 17,N.Y. ®* 


Plant: Wellsville, N. Y. 
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Greater Fuel Economy wig, 


B-H BLACK ROCKWOOL 
EeeEEE=E_~ 


INDUSTRIAL INSULATIONS 





For long, trouble-free service, and exceptionally low thermal con- 





as state director of the Federal Public 
Works Administration. Again in 1938 he 
was vice chairman of the Mackinac 
Straits Bridge Commission. 

Mr. Cooley became Dean of the 
College of Engineering of the University 
of Michigan in 1903 and served as such 
until his retirement in 1928. 

_ Dean Cooley was highly honored for 
his pioneer work in the appraisal of 
public utilities, and was always active in 
professional organizations, having served 
as president of the American Engineering 
Council, the American Society of Me- 
chanical Engineers, the Society for the 
Promotion of Engineering Education and 
the Michigan Engineering Society, and 
as Vice President of the American So- 
ciety of Civil Engineers. He held mem- 
bership in many other organizations, and 
was honored with such awards as the 
Navy Service Medal, the Sampson Medal 
and the Washington Award for distin- 
guished service to the profession. 


MANUFACTURERS’ 
NEWS 


Wade Mfg. Co., Elgin, Illinois, 
makers of Wade drains and plumbing 
specialties, and Portland Iron Works, 
Portland, Oregon, makers of Fleming 
drains, announce that the manufactur- 
ing and distribution facilities of these 
two organizations in the western coast 
states have now been consolidated. 

Announcement of the leasing of 
warehouse facilities in New York City 
and outright purchase of its Chicago 
branch property, is made by the U. S. 
Machine Corporation, Lebanon, Ind., 
manufacturers of Winkler stokers. The 
four-story leased property is located 
at 70 West End Avenue. Cecil Con- 





ductivity, you can’t beat B-H black rockwool. Ic is physically and 
chemically stable, which means it will stand up under extreme ser- 
vice conditions. It is moisture-resistant and that means a permanence 
of physical properties and retention of high insulating value under 
humid conditions that many other insulations cannot withstand. 


nor has been named manager of the 
parts division and J. O. Williams is 
Winkler sales manager of metropolitan 
New York. The recently purchased 


Avenue is managed by Cecil V. Mat- 


B-H insulating products made 
from black rockwool are de- 
signed to meet specific te- 
quirements for labor-saving 
and efficient application. 
Available in the form of high- 
or low-temperature blocks, 
blankets, felts, and insulat- 
ing cements. 


Whatever your insulating 
problem, it will pay you to 
consult Baldwin-Hill. B-H 
insulations can help you do 
a better job—more econom- 
ically. 

Baldwin-Hill Co., *77 Klage 
Ave., Trenton 2, New Jersey. 
Plants in Trenton, N. J., Kal- 
amazoo, Mich., and Hunting- 
ton, Ind. 


a 








A Product for Every Service 


MONO-BLOCK— 
- effective up to 1700°F 


BLANKETS— 

effective up to 1200°F 

PIPE COVERING— 
effective up to 1200°F 

INSULATING CEMENT— 
effective up to 1800°F 


FELTS— 
from sub-zero to 800°F 


KOLDBOARD— 

effective from—150° to 300°F 
SOUNDLINER « FILL « 
WEATHERSEAL + BOND- 
TITE+ ASBESTOS CEMENT 
DIATOMACEOUS EARTH 
PRODUCTS 








Baldwin-Hill 


COMPAN Y 





HEAT & COLD INSULATIONS 








Chicago branch at 1614 South Wabash | T 


thews and was established by the com- 
pany in 1941. A. H. Porche is Chicago 
district sales manager. The three Le- 
banon Winkler plants have been ex- 
panded to 250,000 sq ft, making pos- 
sible a mass production capacity of 
thousands of bituminous and anthracite 
stokers a month. 

American Engineering Co., Phila- 
delphia, Pa., in a meeting of the Board 
of Directors held on July 31, elected 
T. E. McBride to the office of vice 
president and treasurer of the company. 
Mr. McBride previously held the of- 
fice of treasurer and was formerly 
comptroller of Republic Drill and Tool 
Co., of Chicago, and supervising senior 
accountant of Arthur Andersen & Co. 
Until recently Mr. McBride made his 
home in Chicago. 

The manufacturing and sales rights 
of all interests in stokers manufacture 
by the Whiting Stoker Co. of Chicago 
have been acquired by the Lidgerwood 
Mfg. Co. of Elizabeth, N. J. The 
purchaser is the manufacturer of heavy 
construction and marine auxiliary ma- 
chinery and tunneling and mining 
equipment. : 

General Electric Co. has announced 
the retirement of Christian Steenstrup 
as Chief Engineer in charge of GE's 
Refrigeration Engineering division. D. 

Newman was appointed engineer, 
succeeding Mr. Steenstrup, and L. 
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Condenser 
DO’S and DON’TS 


Stop Air Erosion— 


Air .in circulating water destroys tube 
ends and tube sheets. A Conseco Air 
and Erosion Eliminator, with removable 
screen plates and air ejection piping, 
will stop this trouble forever. Tube and 
tube sheet life increased at least three 
times. 


Eliminate Weak Tubes— 


Frequently, less than 10% of tubes in 
large condensers require replacement, 
but, unless discovered and removed, they 
will soon necessitate another shutdown 
and even major overhaul. Even a com- 
plete retube job doesn't assure you 
against trouble, because one of the new 
tubes may prove defective. For 10 
years, the Conseco Hydro-dynamic Shock 
Tester has eliminated all guesswork about 
tubes by destroying those ready to fail 
anyway. If a tube passes our test, it must 
be good. 























It was a good thing 
the ‘‘doctors" disagreed 


a operators of a large dredge _— tained, and the dredge has been fit Stop Tube End Erosion— 


were troubled by low vacuum. The _as a fiddle ever since. Use FLOWRITES, replaceable, inexpen- 


consensus of opinion was thata larger sive belled-end inserts for entrance ends 


Why not have a Conseco overhaul to of new or old tubes. They provide 
smooth, directed flow of circulating 


guard against untimely condenser water, and prevent air-induced erosion 
5 of tube ends. Venturi effect reduces fric- 
necessity. Our engineer, who was tion from 10 to 84%. 


called in to quote on some’ retubing general checkup? Condenser Service Stop Tube Leaks— 
work, suggested that a modification has the men, the know-how, and facil- Fast—Conseco Wizard Injector and Seal- 
of the existing condenser would in- ities to recondition your condenser ing Compound stops fapig: atonal. Se 


f stantly. Inexpensive. Easily installed. 
crease the vacuum. quickly and thoroughly. We work Don't Scrap Tubes with Worn Ends— 


We got the job. After removing over every day in the year, around the If they pass our shock test, we can 
20%, of the tubes and making a minor — clock. Don't hesitate to call us any stretch them to usable length, cut off the 


: d d ret them +¢ ful 
change, the desired vacuum was ob- . hour, day or night. aa ee 


condenser was required, and the oper- 


ators were reconciled to this eventual 
trouble—while the unit is down for a 


x A highly skilled, specially equipped service organization, ready for immediate 
action anywhere on the continent, backed by engineering and manufactur- 
® ing facilities producing over 3,000,000 sq. ft. of heat exchangers annually. 


CONDENSER SERVICE & ENGINEERING CO., INC. 


83 RIVER STREET, HOBOKEN, N. J. Phone HOboken 3-4425 After 6 P.M. or Sundays HOboken 3-4428 
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DISTILLATE PRODUCTION CORPORATION—NORTH HOUSTON, TEXAS 


3 UNION —“11'—-type Steam Generators With 
Self Contained Water Cooled Furnaces and Steel 


Cased Settings. 


Selected by The Hudson Engineering Corporation 
for Continuous Dependable Service. 


UNION IRON WORKS + ERIE, PA« 
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Atchison made assistant engineer. Mr, 
Steenstrup developed the hermetically 
sealed refrigerator unit, and after 
43 yr of distinguished and efficient 
service requested to be relieved of his 
responsibility as head of the division, 

Latin American industrialists are to 
be offered an opportunity to provide 
groups of employees of their own 
choosing with free technical and practi- 
cal instruction in precision industrial 
instrumentation in this country, it was 
announced by E. B. Evleth, vice presj- 
dent and general manager of Brown 
Instrument Co., precision industrial 
instrument division of Minneapolis- 
Honeywell Regulator Co. Instruction 
will be conducted at the Brown School 
of Instrumentation in Philadelphia. 

Announcement that General Electric 
had purchased a 155-acre plot of 
ground, in Liverpool, five miles from 
the city of Syracuse, N. Y., and planned, 
when necessary materials are released 
by the government to build a new 
plant and make it the headquarters for 
the company’s Electronics department, 
was made by Gerard Swope, presi- 
dent, at a Chamber of Commerce din- 
ner in Syracuse, Thursday night, 
August 24. 

Although definite plans for the pro- 
posed plant have not been made, pre- 
liminary arrangements call for the 
erection of several buildings so land- 
scaped that it has already been sug- 
gested the plant be called “Electronics 
Park.” 

The announcement was made before 
250 of Syracuse’s leading business men. 
Dr. W. R. G. Baker, vice president in 
charge of the Electronics department, 
followed Mr. Swope with an explana- 
tion of electronics and what the future 
might be in this new development. “We 
do not know, of course, how much 
electronic business will amount to in 
the United States.” Dr. Baker said, 
“However, one measurement is that 
the total potential based on present 
knowledge this year will be approxi- 
mately four billion dollars. Of course, 
this can not be obtained after the war 
but it is possible that at least there will 
be two billion during peacetime.” 


MANUFACTURERS’ 
PERSONALS 


Maxon Construction Co., Inc., of 
Dayton, Ohio, announces that Frank E. 
Bell, former construction engineer and 
acting project manager for the TVA 



















































Watts Bar project, has become as- Whe 
sociated with this organization and Rot: 
brings to the company a wide and : 
varied experience in hydro, steam and J CU! 
electrical engineering, and construction a ra 
projects. the : 

Ralph W. Hisey, vice president of TI 
The Osborn Mfg. Co., has been ap- @ Upa 
pointed to the position of vice prest- Into: 
dent in charge of all manufacturing & rises, 
and engineering of both the brush an the f 
machine divisions of the company. He & to ¢} 
has been associated with Osborn for Thus 
the past 30 years. The company also die 
announces that Hugh M. Little has de: 





been appointed works manager of both 
divisions. 

The appointment of C. C. Franck 
as manager of land turbine engineering 
in the Steam Division of the Westing- 
house Electric and Mfg. Co. has been 
announced. L. C. Fletcher was made 












A NEW, POSITIVE FLOW ALARM 


=actuated by 
flow rate changes 


When the flow rate becomes dangerously high or low the 
Rota-Sight Alarm will flash a red light, start or halt electrical 
equipment, kick solenoid valves to a new posjtion, or set off 
a raucous warning horn. Furthermore it definitely indicates 
the actual flow rate at all times. 

The Rota-Sight Alarm operates through a float which moves 
up and down in a precision-bore transparent metering tube, 
into which triangular flutes have been fashioned. As the float 
rises, the flow passage through these flutes increases, causing 
the float to assume a position in the tube in direct proportion 
to the amount of liquid or gas passing through the meter. 
Thus the float responds to flow rate changes only. A magnetic 
extension attached to the float trips an external switch to 
operate the alarm circuit through a suitable relay. The switch 
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ROTA-SIGHT 
FLOW ALARM 


operates accurately and positively at the flow rate for which 
it is set, and is readily adjustable over the entire flow range 
of the Rota-Sight. 

This remarkable flow rate alarm is compact, inexpensive 
and easy to install. It is available in sizes from 14” and up, in 
any metal that can be cast. It may be obtained with single 
alarm, or with double alarm for high and low flow protection. 
For inflammable or explosive fluids, the alarm fixture may be 
made explosion-proof. Furthermore, without the alarm attach- 
ment, the Rota-Sight is a small, low-priced flow rate meter 
that will indicate the true flow rate continuously. Bulletin 
92-B, containing a detailed description, will be sent gladly 
at your request upon your Company letterhead. Write to 
Fischer & Porter Co., 5910 County Line Road, Hatboro, Pa. 
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BELMONT 319... . For hot and 
cold water rods and plungers. 
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continue to supervise operations of the 
Pacific Region. 
H. W. Christoffers, L. T. Dupree 
tremely heavy duty, hot and cold water. = Filters Corp., Mr. Dupree with Servel, 
Inc. and Mr. Schneider with the central 
development group of Allied Chemical 
Rope Division of American Chain & 
Cable Company, Inc. Mr. Foss, who 
has been with the company for 6 years, 
Sales Office of Cutler-Hammer, Inc, 
whose home office is in Milwaukee, 
Wis. Since 1933 Mr. Cook has been 
Office has charge of the sale of all 
= D Cutler-Hammer apparatus in _ that 
i territory. 
HH FOR : TAINLY Alexis J. Diakoff has been appointed 
: Consulting Engineer of the Diesel 
Engine Department of the Schenectady 
Plant of American Locomotive Co. 
Mr. Diakoff, who is directly from the 
: had years of experience as engineer in 
tilinta ete : . . the European field, having graduated 
The hollow center of Belmont 319 Packing, provides a point of from Moscow Institute of Technology 
‘ ’ : 3 vice president and sales manager of 
Belmont 9 combines two distinctive materials made into one in- The Kennedy Valve Mfg. Co. of El 
tegral packing. The channel not only acts as a wiper, but as a pro- mira, N. Y, Mr. Marsh has been as- 


steam application engineer in the 
marine section, S. W. Schmidt super. 
— of mie wale and J. R 
omas superintendent of fabricati 
i Mm | and welding. ie . 

Frank C. Angle, manager of Allis. 
Chalmers sales activities in the Pacific 
Region, has just been appointed man. 

I ager of all Allis-Chalmers Field Sales 
and R. B. Schneider have recently 
joined the staff of Arthur D. Little, 
& Dye Corp. 

Russell H. Foss was recently ap- 
will continue to make his headquarters 
at 230 Park Avenue, New York. 
located in the Cincinnati District where 
he was handling the sale of all Cutler- 

Belmont 319 Hollow Center Packing and Belmont 9 Special Hycrau- University of North Dakota was head 
lic Packing will properly seal stuffing boxes of heavy hydraulic units of the Mechanical Engineering De- 
i 7 i i and later received a Bachelor of Science 

least resistance for expansion and extraction. Hence, the packing “ences aa Ge Gane 
: : sociated with the company for more 

tection to the inner body of flax ... these two packings used in than 25 years. He will now be in 


Offices of the General Machinery 

Division and their operations. He wil 

BELMONT 9... For all hydraulic nc., Ppewmem ee eptrial 

: search organization. fr: ristoffers 

services from low pressures to ex aa “selon ik Semen 

pointed district sales manager for the 

New York’ District of Hazard Wire 

J. M. Cook has been appointed 

manager of the San Francisco District 

Hammer products for all classes of in- 

dustry. The San Francisce District 

artment. Prior to his association with 

such as: presses, accumulators, draw-benches, squeezers and pres- ae University of North Dakota, he 
will ‘“‘breathe’’ toward the “hole’’ as varying conditions of service Michigan. 

within the stuffing box are exerted upon it. Leon H. Marsh has been elected 

alternate rings make an ideal combination set. ge of all sales and public relations 

; : - ; 5 of the company. : 

Authorized Belmont distributors are located in every large indus- Edgar C. Brande has been appoines 

: : : = assistant to the general manager oi te 

trial center to make recommendations on your requirements, or if Crocker-Wheeler Klectic ‘it. Ge 

you desire, a request on your company letterhead will bring a copy ager ve J — orion Blagg Works. 

: ; : r. Brandt has formerly been as- 

of the Belmont Catalog displaying the complete Belmont Packing sociiied “ohh the en x 

Line in detail. Westinghouse Electric & Mfg. Co. , 

R. E. Bressler, formerly Vice Presi 

dent and Chief Engineer has been 

elected President and Treasurer of the 

Kol-Master Corp. of Oregon, Ill. He 

succeeds the late Joseph F. Reed who 

died last June. Henry G. Wickham 

Steam, Water, O1], Rings, Spirals, Coils. was elected Vice President and Joseph 

= ae Bcik Seale. Shisets C. Reed, Secretary. : 

Gas, Air, Acids, Reels, Spools, Sheets, G. A. Wieber, formerly | reside 

Alkalies, Ammonia Gaskets manager of the Utica District for the 

spay 080 Central New York Power Corp. has 

. joined General Electric’s Central, Sta- 

THE BELMONT PACKING & RUBBER COMPANY tion Divisions and will devote his ef- 


BUTLER AND SEPVIVA STREETS e¢ PHILADELPHIA 37, PA forts to the company’s forthcoming 
“More Power to America” program, 


THERE’S A BELMONT PACKING FOR EVERY SERVICE 
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X-Ray View 


OF ALLIS-CHALMERS’ NEW “MAGIC-GRIP” SHEAVE 











Fastest mounting and demounting sheave on the market, 
the new “Magic-Grip” costs you nothing extra. 











bushing collar. A handy wrench holes. As screws are turned, they Requires no mallet, no prying, no 
— supplied with each sheave— is become levers . . . automatically bulging muscles. You just slide 
the only tool needed to remove Allis- breaking tight grip of tapered split bush- the sheave off ... smoothly, quickly. I¢ 
Chalmers’ new“Magic-Grip” frommotor ing on sheave and shaft, Entire unit is costs nothing extra! Send for B6310. 
or machine shaft quickly and easily. then ready for removal, Allis-Chalmers, Milwaukee 1, Wis. 


A 1770 


] Remove three capscrews from a Insert two capscrews in tap 3 Remove sheave from shaft. 


Allis-Chalmers Texrope EAN 


“MAGIC-GRIP” ® SHEAVES 
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Speci y 
ECLIPSE 


leila, 


WELDED 
STEEL 
HOSE 


FOR 


Tr, 


Because Eclipse Metal Hose is manufactured from seamless drawn tubing it is 
widely used for low-cost handling of oils, chemicals, refrigerants, and other non- 
solids, non-abrasives. Write us about your problems on conveying these fluids. 
Ask for bulletin with data on Eclipse Hose sizes and types. 

Eclipse Seamless Welded Steel Hose has the flexibility needed to compensate 
for vibration or movement due to temperature changes. It cannot leak and will 
not burn out. 


dhso for 
GASES * OIL: AIR 
HYDRAULIC - VACUUM 
REFRIGERANTS 
CHEMICALS 
etc. 


Dept. 19-Phila. Div.-Philadelphia, Pa. AVIATION 








which is a comprehensive, practical 
plan, nationwide in scope, developed by 
GE to assist the electric light and power 
industry in rebuilding the power load 
in the immediate postwar era. 

Ches Herndon has been appointed 
manager of Tube Turns, Inc., Houston 
branch office located in the Commercial 
Building. Mr. Herndon has been as- 
sociated with a number of firms in the 
Southwest where he has been located 
since 1926. 

Littleton C. Barkley, manager of 
the New York Office of The Man- 
hattan Rubber Mfg. Div. of Raybestos- 
Manhattan, Inc., has been appointed 
sales manager of the Manhattan Me- 
chanical Rubber Goods Sales Depart- 
ment. For the present his office will 


be located at 120 Broadway, New 


York City. 

Owen D. Young and Gerard Swope 
resigned September 8 as chairman of 
the board and president respectively of 
the General Electric Co., and Charles 
E. Wilson was re-elected president by 
the board of directors. No announce- 
ment of a successor to Mr. Young as 
chairman was made. : 

Struthers Wells Corp., Titusville, 
Pa. has announced the appointment of 
John R. Collette as manager of the new 
Heating Boiler Division, to be op- 
erated as a part of the Titusville Boiler 
Division of Struthers Wells. Mr. Col- 
lette was for 23 years vice president of 
the Pacific Steel Boiler Division of the 
U. S. Radiator Corp. in Detroit, Mich. 

James L. Dunn, assistant plant 
manager of the Bridgeport plant of 
Jenkins Bros., was elected by the board 
of directors on September 14 to the 
post of Vice President in charge of 
Industrial Relations. Mr. Dunn _has 
been associated with Jenkins Bros. 
since 1913. Among Mr. Dunn’s duties 
in his new capacity will be to partici- 
pate in all collective bargaining activ- 
ities; to act as liaison between manage- 
ment and labor; to formulate policies 
in collaboration with the company’s 
industrial relations committee, and see 
that such policies as are adopted are 
carried through; and to act as chair- 
man, and guide the activities of the 
labor-management committee. 

Gordon Lefebvre, president of the 
Cooper-Bessemer Corp. has_ been 
elected to the executive committee of 
the Machinery & Allied Products 
Institute. The executive committee on 
which Mr. Lefebvre serves is made up 
of executives from the country’s lead- 
ing machinery builders. ; 

Economy Pumps, Inc., Hamilton, 
Ohio, announces the election of E. E. 
Quimby and Frank H. Gaylord to 
positions of Commercial Vice Presi- 
dents of that organization. Mr. Quimby 
will specialize in sales transactions 
for the very large projects which are 
too involved for a resale agency, such 
as flood control, etc. Mr. Gaylord will 
direct the sales and promotion of 
Economy’s new Wholesalers’ Division. 

Detroit Stoker Co. has announced 
the appointment of Elmer A. Kaiser 
as District Manager of ,its Cincinnati 
Office, address 410 Traction Building, 
432 Walnut Street, Cincinnati 2, Ohio. 

Lucien W. Moore, previously 
general purchasing agent of Crane Co. 
has been appointed Manager of the 
Valve and Fitting Sales Department, 
with headquarters at the Crane general 
offices in Chicago. Mr. Moore is sut- 
ceeded as purchasing agent by Thomas 
J. Hanlon. 
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LOCOMOTIVES © DIESEL ENGINES ® GENERATORS @ MOTORS @ SCALES @ PUMPS © STOKERS 


mark performance-proved products only, as it has for 114 years. 
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No race to get civilian products onto the market 
early will tempt us to break this pledge. 


duty Diesel engine which has proved 
its efficiency and economy in power 
plants throughout the nation. 


Below — Fairbanks 


Dieser 
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Republic Flow Meters Co., Chicago, 
ll, announces the appointment of 
Merrill Berkley as its exclusive rep- 
resentative in Southern California and 
portions of Nevada and Arizona, with 
offices at 742 So. Hill St., Los Angeles, 
Cal. Mr. Berkley, who was graduated 
from. the California Institute of Tech- 
nology at Pasadena, with a degree in 
Mechanical Engineering, has trans- 
ferred from Republic’s Chicago head- 
quarters and will handle sales and ap- 
plication engineering and equipment 
service for Republic and allied manu- 
facturers. Mr, Berkley has held posi- 
tions as heating and gas sales engineer 
with Autogas Corp., Republic Heaters 
Co., Missouri Natural Gas Co., and the 
former Los Angeles Gas & Electric Co. 


NEWS FROM | 
THE FIELD 


Fifth Annual Water 
Conference To Be Held 
October 30-31 


THE ENGINEERS’ SOCIETY OF WESTERN 
PENNSYLVANIA will hold its Fifth An- 
nual Water Conference on October 30 
and 31 in Hotel William Penn in Pitts- 
burgh. H. M. Olson, general chairman, 
has arranged for the presentation of the 
following papers: Two Zone Methods 
for Operating Hydrogen Exchangers for 





curved tubes successfully ar 


Au the requirements for cleaning 
e fulfilled by the Wilson E.C.T. Series 


Air Motor. It has the extra power and high torque necessary to 
remove heavy deposits without stalling; saving time, money and 


labor in tube cleaning. “ 


Its small diameter, short length, and special armored flexible 
hose minimize possibility of jamming. When used with a uni- 
versal joint, and radial expansion cutter heads or cleaners it will 
negotiate extremely short-radius bends. An exclusive valve de- 
sign which makes full use of air with minimum back pressure, 
leakage and friction, together with its six-blade construction, 
provide smooth power and prevent stalling. 

Consult the Thomas C. Wilson engineering staff on any difficult 
tube cleaning problem—or write for complete bulletin. 


MODERN 
TUBE-CLEANERS FOR 
THE PROBLEMS OF 
TODAY 


mreumAS C. 


WILSON 


21-11 44th AVENUE, LONG ISLAND CITY 1 


inc. 
NEW YORK 





Boiler Feedwater Operation, by M. J. 
Shoemaker, Research Products Corp,; 
Recent Experiences in Demineralizing 
Water, by M. E. Gilwood and Y. J, 
Calise, both with The Permuitit Co,; 
Removal of Ammonia by Chlorination, 
by A. E. Griffin, Wallace and Tiernan 
Co.; Once Through and Recirculating 
Cooling Water Studies, by H. L. Kahler, 
W. H. and L. D. Betz; Cathodic Pro- 
tection of Steel Equipment Submerged 
in Water, by L. P. Sudrabin, Consult- 
ing Engineer; Seawater Desalting Proc. 
ess, by V. J. Calise, The Permutit Co,; 
Water Treatment at Koppers United 
Co. Plant, by Paul J. Stein, H. W. 
Howe, and F. B. Varga of Koppers 
United Co.; Water Treating Problems 
in Steel Mills, by E. M. Griffith, Re- 
public Steel Corp.; Water in the Paper 
Industry, by Lewis: B. Miller; Lime 
and Lime Stone in Waste Pickle Liquor 
Treatment, by Richard D. Hoak and 
C. J. Lewis, Mellon Institute; Ozone 
as a Water Sterilizer, by N. P. Rand, 
Norwood Filtration Co.; and Use of 
Silicates for Coagulation, by H. R. Hay, 
Philadelphia Quartz Co. 


ASA Approves New 
Standards For Electrical 
Industry 


THE AMERICAN STANDARDS ASSOCIA- 
ION has. just approved a fourth re- 
vision of the American Standard, Ter- 
minal Markings for Electrical Apparatus, 
the purpose of which is to keep the 
basic rules for identifying terminals in 
step with the newest accepted practices 
in the electrical industry. In this re- 
vision markings for capacitor motors 
with their many auxiliary devices and 
leads have been added. Several other 
sections have been augmented in this 
latest revision of the standard. 


WPB Lifts Restrictions for 


Manufacture of Turbines 

ANNOUNCEMENT has come from the 
War Production Board that due to the 
greatly increased demand for steam tur- 
bines in recent months, restrictions have 
been lifted on the use of auxiliaries 
and special equipment in the manufacture 
of turbines. Many of the petroleum 
and synthetic rubber projects that re- 
quired large numbers of turbines have 
been completed and new facilities have 
come into production, permitting fulfill- 
ment of all marine programs requiring 
turbines, according to WPB officials. The 
manufacture, delivery and installation of 
steam turbines for land use however, 
remain subject to all other applicable 
WPB regulations and orders. 


Lincoln Foundation Papers 


Placed in Library at O.S.U. 


ANNOUNCEMENT comes from the 
Ohio State University that all papers 
submitted in the James F. Lincoln Arc 
Welding Foundation’s $200,000 Award 
Program of 1937-38, and the Engineer- 
ing Undergraduate Award and Scholar- 
ship Program of 1942-43, have been 
placed with the University’s A. F. Davis 
Welding Library. There is a wealth of 
information in this collection which con- 
sists of approximately 1000 books on 
designing for welded construction, weld- 
ing techniques and. procedures, proper- 
ties of weld metals, standard welding 
handbooks, metallurgy, also magazine 
articles, technical papers, patents 
other literature contributing to the sub- 
ject of welding. 
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EDGE MOOR WATER TUBE BOILERS 
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900 lbs. drum pressure. Complete steam generating units are available, 


including boilers, superheaters, water walls, economizers and air preheaters. 


STEAM GENERATING EQUIPMENT EDGE miLoley; 3 


30 ROCKEFELLER PLAZA 
ILL.: ONE NORTH LA SALLE STREET 
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TEMPERATURE EXTREMES | 


REX-FLEX 

Stainless Steel Flexible 
Tubing likes either end 
of the thermometer 


HE ability of REX-FLEX to withstand the effects of 
Prats heat or cold has enabled it to be used suc- 
cessfully:where other types of tubing have not been en- 
tirely satisfactory. REX-FLEX has the corrosion resistance 
of stainless steel which permits it to handle most types 
of gases and liquids. 

Because of its lighter weight, pressure tightness and 
extreme flexibility REX-FLEX has been widely used in 
aircraft. The experience gained in developing stainless 
steel flexible tubing should be. helpful in solving your 
problem of conducting liquids and gases. Chicago Metal 
Hose Corporation engineers will be glad to help you 
adapt this versatile, flexible metal hose to your require- 
ments, or suggest the type best suited. Write for complete 
information today. 


Flexible Metal Hose for Every Industrial Use 
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OAKITE 
CLEANING 


Unit Heaters 
Cleaned in Place 
Easily, Speedily 


One way to assure top operat- 
ing efficiency of your unit heat- 
ers is periodically to rid fins and 
coils of dirt, dust, oil and other 
insulating deposits. 


No Dismantling Necessary 
Do this work the quicker, EAS- 
IER Oakite way. Just apply rec- 
ommended solution of Oakite 
Composition No. 20 by the 
Oakite Solution - Lifting Gun, 
Model No. 391, either by air or 
steam pressure. Mechanical 
pressure and fast-working de- 
tergent action rids equipment 
of all deposits in short order. 
Cleaned IN PLACE, no dis- 
mantling is necessary ... units ’ 
are quickly restored to normal 
efficiency. 

New, FREE Report contains com- 
plete instructions for expediting this 
important maintenance task. Send 
for your copy TODAY! 

OAKITE PRODUCTS, INC. 
23 Thames Street, New York 6,.N. Y. 


Technical Service Representatives Located in All 
Principal Cities of the United States and Canada 


OAKITE & 


Spectaltzed cleaning 
MATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT 


cH Go FEL #08 cor 


Plants: Maywood. and Elgin, Ill. 
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Got this 700 MILLION FEET 
OF EXPERIENCE... 
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No manufacturer can produce enough 
pressure tubing to reach nearly 52 times 
around the earth without acquiring a lot 
of valuable first-hand information on 
what it takes to match tubes to jobs for 
utmost dependability and economy un- 
der all kinds of operating conditions. 
This is just one way of measuring the 
experience that goes into the making and 
applying of every B&W Tube for steam 
generating and heat transfer equipment. 
It is reflected in their consistently uniform 
quality and dimensional accuracy and 


B&W MAKES BOTH 


enviable performance service record in 
all types of equipment. 

At B&W you get unbiased technical 
advice on pressure tubing requirements 
for B&W can furnish BOTH Seamless and 
Welded Tubes. In fact, nearly 20,000,000 


‘feet of welded pressure tubing alone 


was supplied by B&W during the past 
12 months. _ 

Why not take advantage of B&W’s .. 
wealth of experience, modern specialty 
tube mills and extensive research facili- 
ties next time you need pressure tubing? 
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MORE POWER for Tube Cleaning 
means MORE POWER for production 


Roto Tube Cleaners can help you main- 
tain maximum performance and effi- 
ciency of your tubular equipment with 
minimum expenditure of time and labor. 

Designed with plenty of power for 
the toughest’ jobs, Roto cleans tubes 
quickly and thoroughly. With the Roto 
"one-man" Air Valve, no helper is re- 
quired because control is right at the 
operator's fingertips. 

Because you need to keep your plant 
in operation at top efficiency with a 








Oi 
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minimum of down time now, when main- 
tenance crews are undermanned, it will 
be to your advantage to put Roto Tube 
Cleaners to work in your plant without 
delay. 

Full details on request. 


The ROTO Company 


Division of Elliott Company 


145 Sussex Ave., Newark, N. J. 








CLASSIFIED ADVERTISING | 
HELP WANTED 


WANTED—Mechanical Engineer with good 
experience in modern Power Plant design to 
take charge of engineering department of 
Mechanical Contractor not engaged in or 
affected by war work. Should have experience 
in estimating Power Plant Piping and Lay- 
out work. Some construction experience and 
structural steel experience desirable but not 
absolutely necessary. Excellent opportunity 
for permanent position at good salary in well 
established business with advancement to ex- 
ecutive position. Applicant should send pre- 
liminary information as to experience and 
salary to permit arrangement personal inter- 
view at Company’s expense. Address Box 
1454, Power Plant Engineering, 53 W. Jackson 
Blvd., Chicago 4, Ill. 


SHIFT OPERATOR—S TEAM. Permanent 
job. Must actually know turbines, condensers, 
boilers, etc., of modern H. P. types and be 














HELP WANTED 








capable of operating a small switchboard. 
Minimum of high school education. No booz- 
ers or boomers wanted. Man (and/or wife) 
must be entirely willing to live in a very 
small country town and not expect war time 
wages. If you are fully qualified and can get 
proper clearance thru U.S.E.S., write, giving 
full particulars, care Box 1456, Power Plant 
eens. 53 W. Jackson Blvd., Chicago 4, 





GRADUATE MECHANICAL ENGINEERS. 
Power plants for steam electric stations; and 
also industrial applications. Experienced 
engineering, designs, specifications, cost esti- 
mates, heat balances, economic studies and 
preparation reports. Ability direct assistants. 
Location New York City. First reply must 
give full particulars, age, education, expe- 
rience in detail, availability, draft status, 
salary, etc. Submit photograph which will 
not be returned. If now employed highest 
skill do not reply. Address Box 1455, Power 
Plant Engineering, 53 W. Jackson Blvd., 
Chicago 4, Ill. 








FASTER CUTTING 


.. With 


Clipper Masonry Saws 


Your Special Size and Shape 
Brick or Tile can now be “Tailor- 
Made” at a moment’s notice! 


The new Clipper Multiple Cutting 
Principle makes possible faster cut- 
ting of every masonry material re- 
gardless of hardness. 


Here are a few typical examples of 
the speed and accuracy with which 
fire brick can be cut for furnace 
repairs. 
This acid brick 
intended for a 
chemical planti 
acid chamberwas 
cutcompletely in 
two, in 37 sec. 


One of many in- 
tricate cuts per- 
formed on first _ 
qualityclay brick \~ 
for heat treating |- 
furnaces. Made, ~ 
in 8 seconds. » 


fie. Silica brick cut 
“Fo>>-~— lengthwise for 
ot 4 open hearth fur- 
nace work, only 
9 seconds were 
required to com- 

plete this cut! 


Basic refractories 
for steel furnaces 
or cement kilns 
must be accur- 
ately — installed. 
This magnesite 
brick was cut in 
12 seconds! > 


Clipper Saws are available for trial. 
Write for Descriptive Catalogs. 


a qHE 


4018 MANCHESTER 
ST. LOUIS, MISSOURI 
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A Well Engineered Justallation at 


S. D. WARREN COMPANY, manufacturers of quality printing papers, Cumberland 


Mills, Maine . . . 


assisted by a WARREN PUMP 


Paper Mills place a premium on reliability and exceeds the pump load and operates as a motor 
performance. At Cumberland Mills the plant when the demand is less. Pump power costs are 
hydraulic elevator pump has a dual drive turbine reduced to a minimum. 

and synchronous motor. In serving industry Warren not only builds pump- 
The turbine driver is used to regulate heat balance ing machinery for many important and widely 
and to supply process steam. Pump requirements - diversified services but cooperates with plant 
are thus served with by-product power. The syn- engineers and operating executives in working 
chronous motor generates when the steam demand out money-saving installations. 


WARREN PUMPS 


gary - 
h\__Sw$ 
WARREN STEAM PUMP CO., INC. 


WARREN, MASSACHUSETTS 
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(} PYREX HIGH PRESSURE 


Ps 
“Tt 


OF THE COMPLETE LINE... | 
CORNING STANDARD | 


For ase where 
Pressures are Weodenrate 


There’s the spot for a Cornine Standard Gauge Glass and a place 
to save money too. By choosing this gauge glass from the complete 
Corning Standard and Pyrex Line you are practicing good 
judgment and economy. 

The Cornine Standard Gauge Glass has earned a name for 
itself in moderate pressure service by its long lasting clearness 
and serviceability. 

Itsmachine drawn accuracy means that youcan morereadily en- 
trust its installation to your newest and most inexperienced help. 

You’re value-wise when you select Cornina Standard Gauge » f 
Glasses for those average pressure installations. To.meet other 
operating conditions select the proper glass from the CorNING 
and Pyrex complete line. You'll find that there is one of 
them to fulfill every different set of requirements. For more 
information write for Bulletin 817, Industrial Sales Dept., 

PF10 Corning Glass Works, Corning, N. Y. 

Pyrex brand High Pressure—resistant to thermal shock and mechan- 
ical shock and attack of steam and hot water. Machine drawn accuracy. 
Pyrex brand Red Line—Same but with added visibility afforded by 
enameled red line. 

Pyrex brand Broad Red Line—Same but with fused-in broad red 
line for extra visibility. 


Corninc Standard—For moderate pressures. Long-lasting. 
Machine drawn accuracy. 


= 


“Pyrex” and “Cornina” are registered trade-marks and indicate manufacture by Corning Glass Works, Corning, N.Y. 


OUINNIN Pyrex Galide Ol0SSe. 


Glass Works 
i Corning, New York 








Waste Pipes Clogged Up? 


*“MILLER’S” Cleanout Tools are used all over 
the country by leading engineers for clogged 
up Drains, Gas Lines, Chemical Lines, Sewers 
and Toilets. This Miller unit is one of the 
most efficient ever produced. The high speed 
gear handle whirls a strong flexible rod 
through bends, angles, traps and elbows— 
driving through stoppages in a jiffy. It will 
use a %4-inch, ¥%-inch, or 34-inch rod and 
accommodate as much as 30 feet. Guaranteed 
to do the job. 


Send For Our New Catalog Today 


J. CG. MILLER TOOL SALES 
5914 Wilson Ave. 


Chicago 30, Ill. 


ENGINE 


ALARM 
SYSTEMS 


TYPE M 


CONTACT 
MAKERS 


Pressurestatic or Thermostatic Con- 
tact Makers for -lubricating-oil or 
circulating-water systems for all 
types of stationary or mobile equip- 
ment, 

Now available in sheet-stee! housing 
to avoid critical materials. 


Can be supplied with complete in- 
dicating system. 


COMPLETE | 
ALARM 
SYSTEM 


TYPE M-3B 


Complete alarm system consists of 
Type M-3B combination pressure 
control, junction box and visual in- 
dicator, together with Type M Ther- 
mostatic Contact Maker, and signal 


WATER- AND 
WEATHER-TIGHT 


- TYPE C 
CONTACT MAKERS 


Where Contact Maker 
is exposed or must be 
waterproof, Type C 
Pressurestatic or Ther- 
mostatic is recom- 


daa 




















Manufacturers of engine alarm sys- 
tems, annunciators, marine and in- 
dustrial instruments. Write for speci- 
fications. 


VIKING INSTRUMENTS, IE 


M3Fairfield Ave., 
Staatert. 6040. Telephone 4-315) 
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FLEXITALLIC C-G GASKETS 


ARE MADE got THE WORKING PRESSURE 


Know how these pipe-flange gaskets are made 
and how they work. They'll do a great sealing 
job for you—as they now do in war 





Seal is made and kept by spiral-wound,. 
stainless - — gasket which automatically 

P tracts with variati in 
Miehcsctues and pressure. 











LD. of gasket is clear of orifice at all points, 
offering no impediment in line. 








Correct bonding load assured by surround- 
ing solid-metal ring which serves as a 
thickness gauge for gasket when joint is 
made up. 








Fit of surrounding ring, allows inner mem- 
ber to expand under 





Y 








Correct position assured by O.D. of gauge- 
ting which fits inside of bolts. 


o/ 

















. 














Construction of each spiral- 
wound member is governed by 
design of fittings and by the re- 
aah bb ebahe ne quired bonding load for working 
U * anit Be eeee ahi & Pp e and temp ture. 






































WL Gauge-ring ‘saves installation time. 
Diagrammatic section of ac-G Gasket is correctly installed when 
Gasket with typical d Face flanges are brought down to the ring 
fittings showing the flanges in making up joint. 

compressed to the thickness 
the solid metal 






































Representatives in Principal Cities 





FLEXITALLIC GASKET CO., 8th and Bailey Streets, Camden, N. J. 


Originators of Spiral Wound Construction 
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MURRAY 


MULTISTAGE 
STEAM TURBINES 


NE of three 2000 HP Type UV Murray Multistage steam turbines 

furnished to drive high pressure centrifugal lean oil pumps in a 
Southwestern oil refinery. Turbine is direct connected to the pump oper- 
ating at 3600 rpm. Operating steam conditions are 250 Ibs. initial pres- 
sure, 500 degree Fahr. total temperature, exhausting condensing to 
26 inches Hg. vacuum. A total of 14 Murray turbines are installed in 
this refinery. 


Having 4 inch inlet flange, 30 inch exhaust flange, mechanical governor ° 


with hand speed changer, flexible pedestal type center-line support, and 
force feed lubrication, the machine is representative of our full line of 
multistage steam turbines. 


MURRAY ALSO BUILDS: 
Turbine Generator Units to 2500 KW Rating 


Reduction Gears 
Mechanical drive turbines—horizontal or vertical 


MURRAY IRON WORKS COMPANY 


BURLINGTON, IOWA 


BUILDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A 








LLPA 


THE PACKING THAT “PACKS ALL” 


- » » use it once and 





THE ALLPAX CO., INC. 
Mamaroneck, N. Y. 


Distributors Everywhere 


- » » you'll use it always 


Here's the universal packing that can be used 
for any fluid or on any apparati ically, 
efficiently—tightly—simply. 

Try ALLPAX and you, too, will be enthusi- 
astic over its easy application and long wear. 
You don’t have to remove old packing to re- 
pack with ALLPAX. Square cross section makes 
ALLPAX easy-filling in any stuffing box. 

Try it and you'll always use it. Full details 
on request. 














* Highly-glazed 
monolithic coating 
prevents cracking and spalling 


Brickseal will reduce to a minimum the 
danger of untimely failure of boiler 
refractories. This widely-used refrac- 
tory coating, applied like paint with 
brush or spray gun, forms a highly- 
glazed, heat-reflecting, monolithic, pro- 
tective surface which prevent: damage 
due to cracking, spalling, slagging, air 
infiltration and sudden temperature 
variations. 


Brickseal should not be confused with 
ordinary air-set washes which form a 
plaster-like surface coating. Brickseal 
consists of high-fusion clays and metals 
combined in oils, Furnace heat burns 
the oils and vitrifies the clays and 
metals, which penetrate deeply into all 

ores, cracks and joints, binding the 
Bricks into a durable, monolithic wall. 


Brickseal cannot crack, blister or peel 
off due to sudden temperature changes 
because, at operating temperatures, it 
becomes semi-plastic, permitting it to 
expand and contract with the wall 
Brickseal also binds old cracked or loos- 
ened bricks. Slag may be removed 
without damage to lining. 


You can ‘secure Brickseal protection 
with very little cost or delay. Write for 
sample today. 


BRICKSEAL 


REFRACTORY co. 


29 CLINTON $1 al 
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THE ANSWER IS RIGHT NOV... 


if the oil or gas burning equipment you are 
using wastes fuel, or is incapable of producing 
maximum boiler rating. Hundreds of plants 
throughout the country already have mod- 
etnized their costly, inefficient boiler rooms 
by the installation of Todd burners. And to- 
day Todd engineers are cooperating with 
the owners of many others on plans for 
modernization. 


COMBU 
TODD SH 
601 West 26t 


; HOBO! 
#% BROOKLYN * 
% HOUSTON * menns 
o x SEATTLE * TA 


NEW YORK 
GALVESTON 
SAN FRANCISC 


ERS See: 


IPYARDS CO 
h Street, New York 1, 


ORLEANS * LO 
A * BUENOS AIRES * 


a _ — 


The importance of power plant efficiency is 
emphasized by today’s need for peak war pro- 
duction. Todd liquid and gaseous combustion 
equipment conserves fuel, steps up power pro- 
duction—and thereby cuts the cost of a pound 
of steam. 


Commercial and industrial plants using Todd 
burners report fuel savings ranging up to 10% 
and more, and corresponding power increases. 
Efficient boiler room operation will be a factor 
of special importance in the competitive years 
ahead. That’s why forward-looking power en- 
gineers know that NOW IS THE TIME TO 
MODERNIZE—WITH TODD! 


STION EQUIPMENT DIVISION 


RPORATION 


N. Y. 


$0. PORTLAND, ME. 
= S ANGELES 


LONDON 


— 


ON THE FIRING LINE OF AMERICA’S WAR PRODUCTION FRONT 
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FOR ALL 
BOILER 
aN a3 


Highly Resistant 
fe) 


PRESSURE STRAINS 
* 
TEMPERATURE STRAINS 
* 
CLOUDING & CORROSION 


Order from your steam supply 
man or directly from us. 


A. W. CHESTERTON CO. 


Of India Street. Boston. Mass. 
Distributors In Principal Cities 


"Bodler Repairs Reduced 75%" 


user ot NATIONAL Sei PROTECTOR 


YOu, £00y win nna the National 
Girth Seam Protector saves 
trouble and money by prevent- 
ing leaks and fire-cracking on 
new or old seams in boilers. 
Sections consist of wedge nut, 
cap screw metal lug and refrac- 
tory ccvering; are easily at- 
tached. We can make immedi- 
ate deliveries. Send for descrip- 
tive bulletin. 


NATIONAL BOILER PROTECTOR CO., 740 REIBOLD BLDG., DAYTON, OHIO 


ThisDelaval-IMO © 
fuel-oil transfer” 

- pump is installed — | 
on a Diesel-driven 


' C2 cargo vessel. 


On steamships 

De Laval-IMO 

pumps supply oil 

at high pressure 

to burners. DeLaval- imo pumps circulote tube’ 
oil on both.-motorships and steamships. IMO * 
pumps handle any quantity of any oil against 
any pressure. They have only three moving — 
parts, no valves, no gears and no cams, are 
free from vibration and pulsation and can be 
coupled directly to standard speed motors or 


ines, 
: Ask for Publication 1-110 


/MO Pump DIVISION 


of the De Laval Steam Turbine Company 


Trenton, New Jersey 


THERMODYNAMIC 
CHARTS 


By FRANK O. ELLENWOOD 
and CHARLES O. MACKEY 


New conveniences 
in this second edi- 
tion of the well- 
known ‘‘Vapot 
Charts’’ include 
an entirely new 
form of chart 
for steam and 
water mixtures 
having qualities 
less than 80 per cent; a redrawing 
of plates 8 and 9 to include the pres- 
sure scale for the saturated liquid; ad- 
dition of scales to the ammonia an 
freon charts to give the specific vol- 
umes of the saturated liquids. To en- 
able the enthalpy-volume charts for 
steam to be used more conveniently the 
page numbers of the adjoining plates 
have been added on the margins of 
each plate. 
_46 Pages __ _$2.75_ 


ON APPROVAL COUPON 


JOHN WILEY & SONS, INC. 
440 Fourth Ave., New York 16, N. % 


Please send me on ten days’ approval a 
of THERMODYNAMIC CHARTS. At the end aot 
that time, if I decide to keep the book, I w 
remit $2.75 vai an bostage; otherwise I will S 
the book postpai 


Address .. 
City and State. 


Employed by .....se+e+ee- Say deite pepe. u 
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Hot rocess 0 
Z | oS Tere, 


many unique 


e ¢ ¢ features 
Shown here is the sedimentation tank of 1+ 
a 100,000 G.P.H. Cochrane Hot Process 
Softener of the Deaerating type installed . 
in one of the world’s most modern oil 
refineries. The treatment used jis lime 
and soda ash with supplementary, phos- 
“oa treatment preparing feedwater for 
ilers operating at 650 psi pressure. 
Some of the unique features designed 
by Cochrane are: 
1; Stirring mechanism combined with 
sludge recirculation reduces lead‘ on 
filters. : 
2. External jet heaters of cast-iron con- 
struction heat water close to steam tem- 
tures. These, as well as the spray 
nozzles, are easily accessible for re- 
-moval or replacement. 
3, Atomizing type Deaerator reduces 
softened water to zero oxygen and heats 
it to steam temperature. Pressure load 
is constant irrespective of load. 
4. Dry feeders are combined with 
slakers utilizing low cost chemicals, 
giving flexible control. 
So successful has been the performance 
of this unit that a second unit willbe 


— 


\ 


~& 
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installed early in 1945. 4 : 
eG af & 
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SEFIENERS » DEAERATING SOFTENERS - DEAERATORS - METERS - STEAM SPECIALTIES 
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Specify “Nicholson” 
TRAPS FOR TOUGH TASKS 


Nicholson Builds a Trap 
B -abexon, for Every Process 
"Be Fo and Power 


WEIGHT - OPERATED STEAM TRAP 


. For pressures up to 1500 Ibs. 
4 ic, i i action. 


‘PISTON - OPERATED STEAM TRAP 


- For pressures up to 650 lbs. 
Positi instant discharge. - , inter 

. Large capacity. 

. Resists action of dirt, vibration. 

. Non-wire-drawing valve. 

. Water-sealed discharge valve. 

. Working parts of stainless steel. 








. Non-wire-drawing valve. 

. Working parts of stainless steel. 
. Non-collapsible float. 

. Larger orifices. 

- Smaller size; larger capacity. 


For Complete Features of Nicholson Traps 
Write for Catalog 444 or See Sweets. 


W.H. NICHOLSON & CO. \2.2%:2o" © 


WILKES-BARRE, PA. 
Valves—Traps— Steam Specialties 





CORROSION 


Causes Expensive Replacements 


Here is a cross section of a se- 

verely corroded water cooled 
connecting rod of a large gas 
compressor. This corrosion is be- 
ing controlled with our Chrom 
Glucosates. 


This is but one of the many sub- 
aqueous corrosion problems that 
are solved by the Haering Tech- 

nical Staff. 


Let a Haering field engineer sur- 
vey your corrosion problems and 
submit recommendations without 

any obligation on your part. 

Write for “Scale and Corrosion 

Control in Aqueous Systems.” 


Visit our Booth No. 148 
Nat'l Chemical Exposition 
Chicago Coliseum Nov. 15 through 19 


D.W. HAERING & CO. Inc. 


GENERAL OFFICES: 
205 West Wacker Drive, Chicago 6, Illinois 


FOR- ALL GRADES 
OF LIQUID FUEL 


Enco Burner Units of Steam or Mechan- 
ical Atomizing Types are made in 
various sizes with capacities froml:to 
1000 gallons per hour. sn Pas 
Designed for operation either with or 


*.. The Enco Interchangeable Atomizer 
-is made for instant change of guns 
‘for operation by either steam or me- 
“chanical system or to cover a wide 


| ‘ayange of capacity. : 


Enco Atomizers are used with vati- 
ous types and makes of pulverized- 
-coal and gas-burner units to provide 
“a dual fuel unit for cold starting, oF 
for full-load operation when coal or’ 
gas is not available, or use when oil 
is the more economical fuel. 

We have made many installations 

~ during the past 25 years and ae. 
ready to cooperate with those looking 
for better operation and assurance 
against loss of steam output. 


THE ENGINEER CO. 


75 West § 
&, N. Y 


New York 





CEnéo) 
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RHEATING SERVICE... - 


“THIS PUMP HOLDS 
TEMPERATURES WITHIN 


+VF 


UNDER FULLY AUTOMATIC CONTROL 


In an eastern public utility station, an Aldrich-Groff con- 
trollable capacity “Powr-Savr” Pump has been in almost 
continuous operation for nearly three yeors, supplying 
water for desuperheating steam: Arranged for auto- 
matic temperature control, its response is such that “the 
indicating and recording instruments show 4 total varia- 
tion of only 1° F. from the desired temperature’. This 
pump has @ variable capacity from 0 to 65 GPM at a 
constant pump speed of 190 RPM against 350 Ibs. pres- 
sure and is driven by a 20 HP 1750 RPM constant speed 
A.C. motor. 

Aldrich-Groff Pumps provide for automatic or remote 
manual control of delivery from zero to 

full rated capacity of constant pump 

speed. Rate of delivery is controlled by 

variation of the length of plunger stroke 


and power consumption is almost directly 
proportional to pump delivery. They offer 
the advantages of feed system simplicity, 
efficiency and mechanical reliability of 
the small and medium boiler plant using 
medium or high steam pressures, and for 
desuperheater feed service in even the 


largest power stations. 


Write for bulletins and material giving 
full details, sizes and ratings of Aldrich- 
Groff Pumps. 


THE ALDRICH 
PUMP COMPANY 


ALLENTOWN ° PENNA. 


THE ALDRICH-GROFF (onrRotiActe 6 ’ 
CAPACITY POWR-SAVR’ PUMP 


TRADE MARK 


October, —_ 
er, 1944— POWER PLANT ENGINEERING — Chicago, III 





SWARTWOUT EQUIPMENT assures you 
Super Safety and Performance 


in your reducing and desuperheating station 


You get efficient uniform control, and safety 
features which guard your plant against ac- 
cidents and delays, when Swartwout handles 
your entire job of temperature and pressure 
reduction. When writing for information give 
details of your problem. THE Swartwout Co., 
18511 Euclid Ave., Cleveland 12, Ohio 


POWER PLANT 
EQUIPMENT 








SYVZRON 


ELECTRIC VIBRATORS 


MAKE STUBBORN, WET COAL FLOW FREELY 
THRU BINS, BUNKERS & CHUTES 


3600 powerful “Elec- 
| tronic- Controlled” _ vi- 
brations per minute, 
break down arching 
and plugging—without 
| damage to prime equip- 
' ment. - 
Eliminate pounding 
and sledging. 
SAVE— 


TIME, MONEY 
AND LABOR 





ue 


8 Models, each with rheostat control 

of power—from a little 4 Ib. °size up to 

big 500 lb. models, with capacities of 
from 1 cu. ft. hoppers up to big 100 ton bins. 
C>erate from 110, 220, or 400 volt: AC current. 


494 LEXINGTON AVE. HOMER CITY, PA, 

















Install FRANCE ~ 
Metal Packing 
for “ ‘Round-the-Clock” 


Production 


The renewal of ordinary packing 
every few weeks or months in- 
creases horsepower and production 
costs. 3 

Minimum friction is encountered 
with France Metal “Ring of Distinc- 
tion” Packing. No undue force can 
be exerted on rods or stems by 
tightening the stuffing box stud nuts. 
The rings are free to float in the 
case that retains them and are held 
to the rod or stem with a garter 
spring having minimum tension. 

The result is tight “full-floating”, 
trouble-free performance for years. 
Prompt delivery assured. 


44-page Catalog 
of useful and 
valuable infor- 
mation. Write 
for your free 
copy of Catalog 


M-5, with facts 
on 











@ Packing Designs for Any Service 
®@ Installation Procedure 

@ Methods of Lubrication 

@ Pressures and Temperatures 

@ Oil Return and Stripping Rings 
@ Handy Reference Tables \ 











Request France Engineers to analyze 
your packing requirements. There , 
is. a representative close at hand. 


THE FRANCE PACKING COMPANY 


Tacony, Philadelphia 35, Penna. 


Original 
PRANCE 


VETAL PACKING § 
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Sea-Ro 
Graphitized 
Pump Plunger 
Rings, Style 
No. 528 


ry = nice 
@ There are several reasons why these pump plunger rings can EA ERHEAT 


handle the tough jobs on ship or shore pump installations. re PACKING 

First of all, they’re made of a tough laminated plastic, graphi- id kigse oe 

tized for smooth operation. Secondly, they’re light weight and 

resilient, designed on the “floating type” prirfciple. Thirdly, 

the rings resist abrasion and strain. Fourth, and most impor- 

tant, they have successful performance records at unusually in + es 

high temperatures! steaks ena Packing jobs on valve 
The No. 528 ring is recommended for reciprocating, piston- . i 

type pumps handling oil, gasoline, naphtha, alkalis, reagents, 

hot and cold water (sal¢'ér fresh). Send specifications so we 

can precision-grind a ring for a test in your pump! 


REG 5 cre 


PUMP PLUNGER RINGS 
NEK-SEAL PACKING 


SEA-RO PACKING COMPANY ¢ WOOD-RIDGE e NEW JERSEY 
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PIELPFUL BULLETINS 
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Answers to many operating and maintenance problems will be found in these new bulletins 
‘and catalogs. List paragraph numbers of those you want on coupon below, detach and mail, — : 


ELECTRICAL 

Speedy Panelboard Conversion — 

New 16-pg Booklet CA-575 de- 
geribes @ speedy method of converting 
obsolete light and power panelboards to 
give greater capacity, safety and effi- 
ciency without disturbing the box or 
conduit, Booklet is illustrated with .“‘be- 
fore’ and “after” illustrations. Square D 
(0. 

Motor Maintenance Handbook — 

“Hints to Make Motors Last” is 
the title of handy little booklet for engi- 
neers and maintenance men. Check chart 
tells what to do when motor fails to 
start, runs hot, is noisy, shows excessive 
prush wear, etc. Westinghouse Electric 
& Mfg. Co. 

Aids for Selection of Instrument 

Transformers—New 56-pg booklet, 
“Instrument Transformer Accuracy 
Standards,” has been issued by the Gen- 
eral Electric Co. Several tables and 
graphs simplify the use of Part 1 in re- 
spect to classifying transformers for ac- 
curacy, evaluating the effects of trans- 
former errors on meter readings. Second 
part is a handy guide for the selection 
from a complete line of standard indoor 
and outdoor current and potential trans- 
formers; contains prices, ratings, and 
ASA and NEMA accuracy classifications 
for each type. 


FANS, PUMPS, COMPRESSORS 
4 Pumps for Process Industries — 
Bulletin WP-1099 describes Worth- 
ington centrifugal pumps for corrosive 
liquids, steam-jet ejectors, power pumps, 
Diesel and gas engines, steam turbines, 
refrigeration equipment for process in- 
dustries. Worthington Pump and Ma- 
chinery Corp. 
5 Keeping Water Out of Compressed 
Air— Literature tells how con- 
trolled temperature cooling with the Ni- 
agara Aero After-cooler keeps water and 
vil out of compressed air lines. Con- 
denses the moisture before it gets into 
lines; also provides jacket water of 
proper temperature to prevent condensa- 
tion in compressor. ‘Niagara Blower Co. 
Hydraulic Handbook—60-pg Aldrich 
Bulletin 50 contains authoritative 
hydraulic information and tables, under 
headings: Water head equivalents, Pump 
plunger loads, Hydraulic formulae, 
Plunger displacement, Pressure equiv- 
alents, Capacity of shafts, Electrical 
dataa Pump discharge diagrams, Accum- 
ulator volumes, Friction losses in fit- 
tings and pipes, Capacities of Pumps and 
Cylinders, Pipe data, etc. The Aldrich 
Pump Co. 
| Handbook On Centrifugal Pumps— 
Allis-Chalmers’ pump maintenance 
handbook gives a grand “refresher” 
course in alignment problems, figuring 
head, making shafts last longer, prevent- 
ig cavitation, etc. Applies to all makes 
of pumps. Allis-Chalmers Mfg. Co. 


INSTRUMENTS AND CONTROLS 
Liquid Level Indicator—How the 
Yarway remote liquid level indi- 

cater gives quick, accurate readings 
down at convenient eye level is de- 
Pa in new bulletin. Yarnell-Waring 


Air-operated Controllers—Bulletin 

No. A115, describing a new line of 
air-operated controllers, known as the 
Model 93 series, is offered by The Bris- 
tol Co. Helpful information is given 
about the instruments for control of 
temperature, pressure, vacuum, liquid 
level, humidity, and flow. 
(0 Ring-Balance Flow Meters—How 

meter capacities may be changed 
by adding range weights, without taking 
meter out of service, and other features 
of ring-balan¢e mechanical flow meter 
are described in Bulletin T44. Ring Bal- 
ance Instrument Co. 


{ Electronic Heat Controller—'T'ech- 
nical information and installation 
data on the Johnson electronic duo-stat 
heat controller are given in Bulletin 
No. 396A. Contains hookups for stokers, 
gas burners and other firing devices; 
performance charts and tips for heating 
engineers. Johnson Service Co. 
i Meters for Steam, Air, Gas—Bulle- 
tin 349 tells about the simple de- 
sign, compact construction, easy installa- 
tion of shuntflo meters. Contains sec- 
tional views, capacity charts and other 
useful data. Builders-Providence Co. 
j Steam Pressure Control—Bulletin 
C1 tells about the accuracy, flex- 
ibility and compactness of the Fisher 
Type 92 automatic controller for steam 
pressure regulation. Ten sizes. Fisher 
Governor Co. 


LUBRICATION 
F Constant-Level Lubricators — Oil- 
Rite Corp. leaflet gives construc- 
tion, operation and installation data on 
Style J heavy-duty constant-level lubri- 
cators. Used for electric motors, pillow 
blocks, pumps, gear boxes, fans, etc. 
15 Lubrication of High-Up Bearings 
—Ending hazards due to manual 
lubrication of high-up and hard-to-get-at 
bearings on presses, cranes and other 
“off the floor” types of equipment is 
subject of bulletin issued by The Farval 
Corp. under title ‘Aloft is no Place for 
A.W.O.L. (absent without lubrication) 
Bearings.” It explains application of 
Farval system for sending lubricant un- 
der pressure from a central pumping 
unit to every bearing. 
16 Centralized Lubricating Systems— 
New booklet describes the Alemite 
LubroMeter, a simple form of central- 
ized lubrication which has only two mov- 
ing parts in its valves, and satisfactorily 
handles both oil and grease. It can be 
used over a wide range of temperatures; 
serviced from hand or power operated 
portable type guns. Alemite Div., 
Stewart-Warner Corp. 
{ New Lubrication Plan—Sun’s Save- 
and-Serve Plan has been developed 
to make equipment last longer through 
correct lubrication. Includes. plant 
poster, wall chart, helpful lubrication 
manual, technical bulletins, maintenance 
memos. Sun Oil Co. 
i8 “Diesel Operation and Lubricants” 
—This 80-pg catalog of charts, 
diagrams, illustrations and text help 
Diesel engineers and executives in meet- 
ing lubrication problems. The Texas Co. 
PIPING, VALVES FITTINGS 
{ Flexible Metallic Interlocked Hose 
—New 12-pg bulletin has latest 
engineering data about Penflex galvan- 
ized steel hose and bronze steam hose 





with couplings. ILllustrated. Pennsyl- 
vania Flexible Metallic Tubing Co. 
20 Safety Valves—Bulletin 501-A, by 
J. E. Lonergan Co., is an interpre- 
tation of the new Safety Valve Stand- 
ards developed under W. P. B. and Na- 
tional Bureau of Standards auspices. 
Tables I, II, and III summarize the 
sizes, connections, service limits, and 
other standard specifications set up for 
each type of valve. Lonergan designs 
corresponding to the official standards 
are described and illustrated. Miniature 
“blueprints” of each design are included. 
2 Welding Fittings—As much a text 
book as a catalog, 216-pg presenta- 
tion gives a wealth of information on 
welding fittings and forged steel flanges. 
Contains engineering data that will prove 
invaluable to the man who purchases, 
designs or specifies piping, fittings and 
flanges in carbon and alloy steels. Tay- 
lor Forge & Pipe Works. 
2 Blow-off Valves—Featured in Ca- 
talog No. 40 are Okadee blow-off 
valves, widely used in power plants, oil 
field boilers, laundries, heating plants, 
ete. Advantages include straight through 
blow, one-piece body, full opening. The 
Okadee Co. 
2 Pressures on Welding -Fittings— 
A 20-pg booklet issued by Tube 
Turns, Inc. gives allowable working 
pressures for welding fittings in five 
classes of piping—power, oil, district 
heating, gas and air, and refrigeration. 
Fourteen convenient tables list allow- 
able pressures at the indicated tempera- 
tures for any size and weight Tube- 
Turn fitting. 


PRIME MOVERS 

2 Steam Engine Data—Bulletin No. 

306 gives sectional drawings, con- 
struction details and operating informa- 
tion on Troy-Engberg steam engines; 
discusses savings possible with by-prod- 
uct power. Troy Engine & Machine Co. 
2 Mechanical Drive Turbines—Elliott 

mechanical drive turbines, type CY, 
with built-in reduction gearing, are dis- 
cussed in a new 4-pg Bulletin H-15. The 
single-stage mechanical drive turbine 
with built-in reduction gear combines 
the standard Elliott CY turbine with a 
specially built vertically-offset gear. 
This combination eliminates the turbine 
exhaust-end bearing and coupling ~ by 
supporting the combined turbine and 
Pinion shaft on three sleeve type bear- 
ings. Elliott Co. 

Turbine Cleaning Manual — Well- 

illustrated 18-pg- handbook gives 
tips on inspection and cleaning of tur- 
bines. Covers tanks, sumps, coolers, 
gear housings, bearings, govePhors, etc. 
Shell Oil Co., Inc. 


Coupon must be filled in completely to secure literature you re- 
quest. Pasting coupon on penny postcard saves time and money. 
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3106 N. 17th ST. 


COCHRANE 


ALL-SERVICE 


SEPARATOR 


. Exceptional Port Area 
. Complete Removal of Entrainment 
. Self Cleaning 


. Purified Steam or Air Does Not 
Contaminate Entrainment 

. Steam or Air is Whipped Sidewise 
by Ports at Side of Baffle 

. High Ribbed Edge of Ports Pre- 
vents Entrainment Passing Baffle 
. Entrainment has Direct, Unre- 
strained Fall 


. Separating Shell 


9. One Piece Construction 


. Condensate Chamber of Large 
Capacity 


. Provision for Gage Fittings 


COCHRANE CORPORATION 


PHILADELPHIA 





WATER TREATMENT 
2 Carbonaceous Zeolite Sefteners — 
Cochrane’s new publication 4021 
offers helpful data in determining ap- 
plicability of this system to water con- 
ditioning problems. Contents include: 
Chemical reactions, sodium cycle soften- 
ing, blending, typical analysis. Cochrane 
Corp. 
2 Induced Draft Cooling Towers -— 
New Marley Bulletin No. 700-A de- 
scribes operating advantages and pic- 
tures typical installations of Marley 
double-flow horizontal induced draft 
cooling towers. Contains many useful 
graphs and sectional views. The Marley 
Co., Ine, 
2 Hot Flow Water Softeners—How 
Infilco hot-flow softener provide 
the mechanical means for the chemical 
treatment of water heated virtually to 
steam temperature is explained in Bul- 
letin 1850. Contains helpful diagrams 
and installation photos. Infilco, Inc. 
30 Water Conditioning System—New 
bulletin describes the technical 
water conditioning system which pro- 
vides individual formulas to fit every 
water type. Said to provide a special 
balance of water properties that over- 
come scale, foaming, pitting, corrosion, 
caustic embrittlement. Water Treatment 
Co, of America, 
3 Double-Check Zeolite Softener — 
Elgin Softener Corp. in Bulletin 
606, describes an improved water soft- 
ener which, compared to others of equal 
size, is said to give up to 44 per cent 
more soft water. quipped with new 
manifold arrangement which prevents 
loss of zeolite. 


MISCELLANEOUS 
3 Tough Floors for Tough Service— 
How Ferem “blue temper” floors 
resist shock, abrasion, water and corro- 
sion in power plant and factory floors is 
explained in new illustrated folder. A. C. 
Horn Co. 
3 Fire Extinguisher Maintenance — 
Latest addition to the manuals 
published by Walter Kidde & Co. is en- 
titled “Inspection and Maintenance of 
First Aid Fire Extinguishers.”’ This help- 
ful 12-pg booklet is written in language 
the plant foreman or fire chief can easily 
understand, and is illustrated with draw- 
ings, photographs and simple charts. 
34 Hookups On Heat Recovery Silenc- 
ers—Typical hookups show how 
Maxim heat recovery silencers make usé 
of the engine exhaust heat to provide 
steam or hot water for heating or pro- 
cessing operations in usable volume, 
The Maxim Silencer Co. 
3 Gearmotor Applications — New 
handbook “Gearmotor Applica- 
tions” tells about high efficiency (98 per 
cent in single reduction unit), ease of 
installation, compactness, and other fea- 
tures of Westinghouse gearmotors, 
3 Fuel Oil Heater—- How Paracoil 
heaters deliver fuel oil to the burn- 
ers at a definite and uniform tempera- 
ture is described in illustrated Bulletin 
No. HE-100, Davis Engineering Corp. 
3 Unit Heaters—Bulletin 41-A gives 
construction details and ratings on 
Chromalox unit heaters—widely used for 
factory offices, stock rooms, substations, 
pump houses, valve houses, oil and fuel 
storage rooms and other isolated or 
hard-to-heat places. Edwin L, Wiegand 
Co, 
3 Heavy-Duty Heaters—Construction 
features and operating advantages 
of Sturtevant heavy duty heaters are 
given in new Catalog No. 462. Contains 
heater piping hookups, capacity tables, 
temperature charts and other data of 
value to engineers with heating problems. 
B. F, Sturtevant Co, 
39 Stopping Masonry Leaks—How 
Flexite stops’ direct leaks quickly 
in concrete vats, retaining walls, engine 
rooms, cable pits, etc., is explained in 
new folder, This liquid chemical works 
without removing water pressure, Flex- 
rock Co, 





Omons Saieel af ofenay 


pH COMPARATOR 


This outfit gives you all the facilities 
for determining pH as an aid to in- 
creasing the efficiency of your power. 
producing equipment. Includes com- 
parator base and 3 color standard 
slides, pH 7.2—-11.6, of durable, 
non-warping plastic, and all accesso- 
ries. Compact carrying case will hold 
6 extra slides. 

Price, complete with carrying case 
and 3 slides $42.00 F.O.B,, 
Baltimore. Extra slides $8.00 each, 
All be a Liquid Color Standards Carry 


NLIMITED GUARANTEE 
AGAINST FADING 


See your dealer or write for Free booklet: 
“Modern pH and Chlorine Control” 


W. A. TAYLOR 


P3O1 YORK RD. © BALTIMORE.4, MI 





AMERICAN CHIMNEY CORP. 


147 Fourth Ave., New York 3, N. Y. 
BRANCHES 


BUFFALO @ 


BOSTON ®@ PHILADELPHIA 
CLEVELAND @ DETROIT 
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YOUR COMPANY STILL CAN ORDER THOUSANDS — 
OF TONS OF LOW COST FAIRMONT COAL FOR 
QUICK DELIVERY 


Design now to burn Fairmont Coal and you will not be re- 
stricted to the use of special high cost coals with limited reserves. 


The additional cost of power plant modernization to burn Fairmont low fusion coal is 
usually amortized the first year through savings in fuel cost. Thereafter, for the life 
of the plant, handsome dividends will be earned on the investment. 


Discuss your plans with the Fairmont Coal Bureau's fuel engineers before you build 
a@ new plant or modernize your present plant. 


FAIRMONT COAL BUREAU 


Telephone MUrray Hill 5-7033 
CHANIN BUILDING, 122 E. 42nd ST., NEW YORK, 17 
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For V-DAY suitpine 


BENEFIT BY CONNERY V-STIFFENED 
NON-BUCKLING LEAKPROOF 
BREECHINGS .... 


We take pardonable pride in the fact 
“| that 100% of Connery output is going 
.] to war production projects. And we 
1] feel certain that the many plants using 
“j (and planning to use) Connery's Im- 
“| proved Expansion Stiffened Construction 
1 for stacks, breechings, ducts, etc., won't 
-j mind if we give our best to “our first 
1 customer," Uncle Sam. 


As government priority construction 
slackens, however, we will be in a posi- 
| tion to offer old and new customers 
| specific help on their problems of power 
| plant construction. 





RECENT INSTALLATIONS 


NEW HAMPSHIRE GAS & ELECTRIC CO. 
PORTSMOUTH, N. H. 
UNITED ILLUMINATING CO. 
@ ; BRIDGEPORT, CONN. 
ROCHESTER GAS AND ELECTRIC CO. 
BREECHINGS ROCHESTER, N. Y. 


e INDIANAPOLIS POWER & LIGHT CO. 
INDIANAPOLIS, IND. 
UPTAKES = consoLipaATED GAS ELEC. & LIGHT PR. CO. 
BALTIMORE, MD. 
VIRGINIA PUBLIC SERVICE CO. 
ALEXANDRIA, VA. 
U. S. NAVAL TRAINING STATION 


STACKS 


@ 
HOPPERS 
bd GREAT LAKES, ILL. 


HENRY DISSTON SONS 

PHILADELPHIA, PA. 
QUARTERMASTERS DEPOT 

PHILADELPHIA, PA. 


CONNERY CONSTRUCTION CO. 
Second and Luzerne Sts. Philadelphia, Pa. 


CONNERY 


EXPANSION STIFFENED 


CONSTRUCTION 


AIR DUCTS 





Power Plant 
Construction News 


Ark., Hurricane Creek—General Chemical Co., 40 Rector 
St., New York, N. Y., manufacturer of heavy chemicals, 
acids, etc., plans installation of electric power equipment in 
new plant at Hurricane Creek, for production for Govern- 
ment. Cost about $450,000, with financing in that amount 
to be provided by Defense Plant Corp., Washington, D. C, 
Federal agency. Work is scheduled to begin soon. 

Calif., Fresno--Superior Olive Products Co., Tulare and 
Clovis Aves., plans installation of electric power equipment 
in connection with ,proposed rebuilding of portion of 
processing and packing plant, recently damaged by fire with 
loss reported close to $85,000. i 

Calif. San Diego—Consolidated Vultee Aircraft Corp, 
3302 Pacific Highway, plans installation of electric power 
equipment in connection with expansion in plant for pro- 
duction for Government. Cost about $280,000. Financing 
will be provided by Defense Plant Corp., Washington, D. C, 
Federal agency. Work scheduled to be carried out at once. 

Conn., Bridgeport—Housing Authority of City of Bridge- 
port, 252 Hallett St., plans installation of equipment in 
central-heating plants at Yellow Mill Village, Marina Vil- 
lage and Success Park housing developments for conversion 
from coal to oil fuel. Cost estimated about $123,000, and 
fund in that amount has been authorized. Proposed to begin 
work soon. 

Ind., Richmond—Municipal Electric Lighting & Power 
Department, 32 South 8th St., plans improvements in 
municipal steam-electric generating station, including new 
cooling tower and other work. Cost reported close to 
$60,000. 

Ind., Zionsville—Pitman-Moore Co., 1200 Madison Ave., 
Indianapolis, manufacturer of drug and pharmaceutical 
products, plans installation of electric power equipment in 
new two-story addition to plant at Zionsville. Cost reported 
close to $80,000. Work will begin soon. Bevington, Taggart 
& Fowler, Inc., Indiana Pythian Bldg., Indianapolis, is 
engineer. 

Kan., Coffeyville—Municipal Water and Light Depart- 
ment, City Bldg., is considering a postwar expansion and 
improvement program at municipal steam-electric generating 
station, including installation of new boilers, turbine-gen- 
erator and auxiliary equipment, to cost close to $900,000. 
It is understood that an engineer will be’ selected to make 
surveys and prepare plans at early date. 

Kan., Wichita—Cardwell Mfg. Co., South Wichita St, 
manufacturer of oil field winches and other oil well equip- 
ment, plans new one-story addition, about 100x325 ft, 
reported to cost over $90,000, with machinery. Electric 
power equipment will be installed. It is understood that 
project will have a priority rating. 

La., Logansport—Southern Natural Gas Co., Watts 
Bldg., Birmingham, Ala., plans extensions and improve- 
ments in gas compressor plants at Logansport and Perry- 
ville, La., used in connection with pipe line transmission 
system, with installation of additional equipment for 
increased capacity. Cost estimated close to $75,000. : 

- Mich., Detroit—Detroit Public Lighting Commission, 
174 East Atwater St., plans new power plant for city service 
in Waterworks Park, as a post-war development. Installa- 
tion will include a 35,000-kw turbine-generator unit, high- 
pressure boilers and auxiliary equipment. Cost reported 
over $4,000,000. Smith-Hinchman & Grylls, Inc., Marquette 
Bldg., Detroit, and Burns & Roe, Inc., 233 Broadway, New 
York, N. Y., are consulting engineers. 

Mich., Detroit—Dodge Division, Chrysler Corp., 7900 
Joseph Campeau Ave., plans installation of electric powel 
equipment in new one-story addition to main automobile 
works, to be known as Building No. 415. Cost reported 
over $250,000, with machinery. Erection is scheduled to 
begin soon. 

Minn., Winthrop—Tri-County Dairy Co-operative, Inc. 
Winthrop, Leo Schaefer, president, plans installation 0 
electric power equipment in new local central milk-dehydrat- 
ing plant, to be one and two-story, about 85 x 140 ft. Work 
on superstructure will begin soon. Cost about $300,000. 
Klinger, Hubbard & Gohn, 218 Sovth Barstow St., Eau 
Claire, Wis., are architects. 
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MODERNIZATION OF HANDLING METHODS SOLVED PROBLEMS 
FOR THESE SMALL AND MODERATE SIZE PLANTS 


A combination Bulk-Flo elevator-feeder and horizontdl screw conveyor 
which delivers coal from storage pile outside of boiler room, direct to 
boilers. This equipment replaced a time and labor-wasting-practice of 
carting coal in wheelbarrows and firing by hand. 


fa 


This skip hoist, solved an ashes removal problem by avoiding diffi- 
culties such as rapid wear and excessive costs experienced with two 
Previous installations. Ashes are discharged from a dump car at base- 
ment floor level, directly to the skip bucket which is automatically 
hoisted, dumped, and returned by push button control. 


~ 





Se 


Boiler room expansion with covered coal storage was accomplished at 

this laundry without enlarging or raising roof of building or bunkers. 

Link-Belt elevator takes coal delivered by truck to silo with 20 ton 

en — 80 ton dead storage. Coal is spouted direct to boilers from 
is silo. 


Mechanical handling of coal from concrete bin at one side of boiler 
foom to stoker hoppers through this inclined Rotor Lift (screw) con- 
veyor and horizontal distributing screw conveyor, completely. eliminated 
a coal’ dust nuisance at an Indianapolis hospital, Both conveyors are 
operated from a 5 H.P. motor. 


Whether your plant is large or small, and no matter what your conditions might be, there is suitable Link- 
Belt equipment to meet every requirement. Before you do anything else about it, talk over your problem 
with an experienced Link-Belt engineer. Send for book No. 1510, “Solving the Problem of Coal and Ashes 


Handling.” 
LINK-BELT COMPANY 


9664 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, San Francisco 24, 


Toronto 8. ces in principal cities. 


October, 1944— POWER PLANT ENGINEERING — Chicago, Ul. 


a 
’ 


ae, 
3 








There's always room 


and BIG PAY in 
POWER 


War or peace, 

keeping the wheels 

of industry and the 

nation’s utilities turn- 

ing is a basic job—one 

there’s always room, and 

big money, in for the ex- 

pert. Take the short-cut way 

to a better-paying power 

plant job. Do as thousands of - 
others have, to their definite gain—spend a short time 
daily and systematically reading and using these books. 


The Library of 
POWER PLANT PRACTICE 


(6 volumes—2,477 pages, 2,404 illustrations) 


These six books cover the subjects of power plant practice completely 
and in every detail from the foundations and coal passing to the very 
tops of plant smoke stacks. They give you knowledge of boilers, steam 
engines, steam turbines, pumps, boiler-feed apparatus, and other equip- 
ment—their construction and performance—how to select them—how 
to test and maintain them—how to improve efficiency and economy in 
operating them. Descriptions, instructions, data, questions, problems 
and answers, more than 2,000 detailed diagrams and illustrations— 
make clear why as well as how to do the work. 


Easy to Understand 


These books are written in everyday easy-to-understand language. They 
are written to help the man on the job. It is just as if the author were 
working in the plant by your side and giving you the benefit of his vast 
knowledge, man to man. There’s no bunkum in this Library, nor is it 
cluttered up with impractical theories. It is a Power Plant Library FOR 
POWER PLANT MEN. 


The Library of Power Plant Practice is the standard of the power plant 
field. It is accurate—it is thorough—it is complete. It is the result 
of years of experience with power plant problems. The man who has it 
has the best. The Library covers the whole field—nothing is omitted. 
The solution of every problem is plainly worded or explained with a 
clear illustration. The little stickers and the big troublesome problems 
are all worked out in advance for you. There can be only one result 
from — these books a few minutes each day—more money in 
your pocket. 


Free Examination—Special Price—Easy Terms 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10 days’ Examination. If you decide 
to keep the books after examining them, just send $2.00 and then $2.00 
a month until the total low price of $16.00 has been paid. See the coupon 
below for details. Send it now. 


McGRAW-HILL 
ON-APPROVAL COUPON 


McGRAW-HILL BOOK CO., 330 W. 42nd St., New York 18, N. Y. 
Ship to me, charges prepaid, the six volumes of the Library of 
Power Plant Practice. If satisfactory, I will send $2.00 in ten 
days and $2.00 a month until the price of $16.00 has been paid. 
If not wanted I will return the set to you postpaid. (To insure 
prompt shipment write plainly and fill in all lines.) 


City and State 


Position 


PPE-10-44 


Firm or Employer 





Miss., Meridian—East Mississippi Electric Power Asgp, 
Meridian, plans extensions in rural electric system in parts 
of Clarke and Lauderdale Counties, including service cop. 
nections and other operating facilities. Cost estimated aboyt 
$100,000. Financing has been arranged through Federal aid 

Mont., Great Falls—Great Northern Railway Co., Great 
Northern Railway Bldg., East Fourth St., St. Paul, Minn, 
plans one-story shop at Great Falls, for repair and main. 
tenance of Diesel locomotives. Electric power equipment 
will be installed. Cost reported about $200,000. Company 
engineering department, first noted address, is in charge, 

Mo., St. Louis—National Foundry & Machine Co., 8025 
South Broadway, plans installation of electric power equip. 
ment in connection with proposed rebuilding of portion of 
plant, recently destroyed by fire, with loss reported over 
$200,000. Application will be made soon for a priority rating, 

Neb., York—York County Rural Public Power District, 
York, has plans in progress for extensions in primary and 
secondary lines in parts of York County, with power sub- 
station facilities, service connections, etc., to be carried out 
as a postwar project. Cost about $200,000. Financing has 
been arranged through Federal aid. Henningson Engineer. 
ing Co., Standard Oil Bldg., Omaha, Neb., is consulting 
engineer, 

N. Y., Cortland—State Department of Education, State 
Education Bldg., Albany, N. Y., plans new boiler plant for 
central-heating service at Cortland State Teachers’ College, 
to be carried out as a postwar project. Cost estimated about 
$185,000. Construction Division, State Department of Archi- 
tecture, State Office Bldg., Albany. is preparing plans. 

Ohio, Newark—Water and Light Department, 6 North 
Fourth St., has preliminary plans under way for extensions 
and improvements in municipal steam-electric power plant, 
as a postwar project. Cost estimated about $85,000 with 
equipment. 

kla., Kingfisher—Municipal Light Department is con- 
sidering a postwar expansion and improvement program at 
municipal steam-electric power plant, including installation 
of equipment for increased capacity. Details and estimates 
of cost willbe made soon. 

Okla., Miami—B. F. Goodrich Co., 500 South Main St, 
Akron, Ohio, plans installation of electric power equipment 
in new rubber mill at Miami, for production for Govern- 
ment, on which work will be placed under way soon. A 
boiler house is planned. Entire project will cost about 
$500,000, with financing provided by Defense Plant Corp, 
Washington, D. C., Federal agency. 

Ore., Astoria—Sebastian-Stuart Fish Co., Astoria, H. C. 
Timmerman, general manager, plans new cold storage and 
refrigerating plant, with fish-processing factory, on water- 
front. Cost reported over $70,000, with equipment. Project 
has been approved by city and work is scheduled to begin 
in near future. . 

Tenn., Union City—Majestic Mfg. Co., 2134 Delmar 
Blvd., St. Louis, Mo., manufacturer of stoves, ranges and 
kindred products, plans installation of electric power equip- 
ment in proposed new plant at Union City, where site has 
been acquired. It will comprise several buildings. A boiler 
house is planned. Cost estimated close to $500,000. It is 
understood that this will be a postwar project. 

Texas, Goldthwaite—County Locker Corp., Goldthwaite, 
care of Paul G. Bentley Co., Burt Bldg., Dallas, Texas, 
engineer, has plans maturing for new frozen food processing 
and locker plant, to be one-story, reported to cost close to 
$40,000, with refrigerating machinery and other equipment. 
Project will have a priority rating. 

Wash., Brewster—Bonneville Power Administration, De- 
partment of Interior, 811 N. E. Oregon St., Portland, Ore. 
has plans under way for construction of new 115,000-v trans- 
mission line from Grand Coulee hydroelectric generating 
station to Brewster, about 44 miles. Cost estimated approx'- 
mately $500,000, with power substation and switching station 
facilities. Application has been made for a priority rating. 

Wash., Tacoma—St. Regis Paper Co., Kraft Pulp Div- 
sion, Tacoma, plans installation of electric nower equipment 
in proposed new paper mill and bag-manufacturing plant in 
vicinity of local sulphate pulp mills, to be carried out as 4 
postwar project. Plant will comprise several large multi 
story units and is reported to cost about $3,000,000. Main 
offices are at 230 Park Ave., New York, N. Y. 

Wis., Janesville—Wisconsin Soybean Corp., care of 
Henry Traxler, City Hall, president, recently organized, 
plans installation of electric power equipment in new soy- 
bean processing mill on site acquired near intersection 0 
South Pearl and Galena Sts., comprising several one-story 
units. Cost estimated about $95,000. A priority rating has 
been secured and work will begin soon. 
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In the literature on the subject of tube cleaning, 
there has never before been a compilation so 
carefully detailed, so specific, and yet so broad 
in scope. The information in its 32 pages is 
organized, so that you can instantly find exactly 
the equipment you are looking for to meet your 
conditions. The recommendations on application 
and maintenance are authoritative and practical 
— the observations of men whose lives have been 
devoted to solving tube cleaning difficulties of all 
kinds. It is a book that every operating or main- 
tenance engineer will consider valuable as a 
maintenance tool. 


It is only logical that a book like this should 
come from ‘‘Tube Cleaning Headquarters” — the 
Tube Cleaning Division of Elliott Company. We 
are glad to offer it. The coupon will bring a copy. 

Y-230 








ELLIOTT COMPANY 
Tube Cleaner Department, Springfield, Ohio 


| 

| 

Send me the new Bulletin Y-18 on Tube Cleaners. 
} NAME. : 

[> COMPANY. 

| ADDRESS 














CONSERVE FUEL 


by Detecting Waste with 
spedsco Meters 


Present manpower and transportation con- 
ditions make it imperative to conserve fuel. 
The first requirement is to detect waste and 
inefficiency by installing adequate meter- 
ing equipment. 


THE ADSCO ROTARY CONDENSATION METER 
provides the most economical means of determin- 
ing steam consumption wherever it is possible to 
collect the condensate from steam heating or pro- 
cessing lines in a building or department. 


THE ADSCO FLOW METER for Steam, Water, 
Air or Gas recommended where a 24 hour visual 
chart record of flow, an indication of the pressure 
and a totalization of the flow through the line is 
desired. 

Both types of meter are rugged in construction 
and highly accurate in determining steam con- 
sumption so that the user can quickly spot the 
source of waste and conserve fuel by more effici- 
ent steam utilization. 


Write for Bulletins 35-80A and 35-83CM. 


AMERICAN DISTRICT STEAM COMPANY NORTH TONAWANDA 


HAVE YOUR BOILERS. EQUIPPED WITH | 


“SPLIT- GLAND TYPE” 
INCLINED 


Water Gages 


< An unobstructed and 
clear view of the water level 


Ino 


Gage 
Glass Packing Nuts 


ERNST WATER COLUMN & GAGE CO, 
LIVINGSTON, NEW JERSEY 





One of America’s Latest Stations 


Coal Preparation by 
“Pennsylvania” Bradford-Hammermill 


“Pennsylvania” STEELBUILT Coal Preparation Machin- 
ery, developed during the past 40 years, in six types and 
over 150 sizes, has been specialized for the requirements 
of Central Stations, Industrial Power Plants, By-Product 
Coke Plants, Mines and Coal Cleaning Plants. 

Experience with a rapidly increasing number of instal- 
lations, with capacities now totaling well over 200,000,000 
tons per annum, is the basis for our recommendations 0’ 
efficient Coal Preparation Equipment, specialized for yor 
requirements. 


Our Engineers are at your service 


SYLy 
IE NABANIA 


1706 Liberty Trust Bldg., Philadelphia 7, Pennsylvania 
New York, Pittsburgh, Chicago, Los Angeles, Birmingham 





, 
Making "UP-TO-DATE" Steam Line Equipment for over 60 years Associated with Fraser & Chalmers Engineering Works, London 
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(fancy 
RYSTOLON Brick 





























ENSELY constructed of silicon carbide pius 

a highly refractory bond, and fired at high 
temperatures, CRYSTOLON Brick perform 
most efficiently under peak operating con- 
ditions. Their dense surface resists slag pene- 
tration, making clinker removal easy. They 
are unaffected by the corrosive action of 
coal ash slag and will not spall in elevated 
temperatures. 


NORTON COMPANY 


Worcester 6, Massachusetts 
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Vinke  |aae 
Gabricaled 
malaga he 


WITH THE LATEST 


IN 
POWER PIPING DESIGN 


Ne 


\acluding the Hew 7 _ 


WESTPORT : 


WELDED JOINT ~ 


FOR ALL PRESSURES AND TEMPERATURES 


Complete penetration with smooth, sound 
welds providing streamline interior con- 
tour and without the use of Backing Rings 
which may obstruct flow or sacrifice pipe 
wall strength with unnecessary machin- 
ing. Write for bulletin describing in detail 
advantages of Westport Welded Joint. 


1944 


Improved 
WESTPORT 


Old Style * 


BACKING RING 


W.K. MITCHELL & CO., Inc. 


PHILADELPHIA 46, PENNA. 


Fabricators and Erectors 
Specialists in Alloy Piping 


Write today. Ask 
for new Catalog 
describing FYR- 
FEEDER design 
and features. 


FYR-FEEDER stoker firing not -_ saves coal, but also Sarielta you 
fo burn any kind of 6 coal a or swee 
any melting point be ash, tree fates or coking coals. WET 
yeh is no handicap .. . Fyr-' ‘Feeders are designed to handle WET 
or dry coal. 

FYR-FEEDER burns fines in suspension, sng facger pieces on grate. 
Coal is spread over entire fuel bed. Thin fuel bed—no clinkers. 
Fires can be cleaned in two minutes! Suitable for any or small 
boilers. Very a maintenance cost. In many cases FYR-FEEDER 
stokers have made it unnecessary to add another boiler to handle 
loads. WRITE FOR CATALOG. 


AMERICAN COAL BURNER CO. 


ENGINEERS, EST. 1918 
22-18 East Erie Street 








Chicago 11, Illinois 





TODAY OR POST-WAR J 


Wa 


LIQUIDOMETER z Zn 


“THEYRE ALWAYS DEPENDABLE’ 


100% automatic. 
No pumps, valves, or auxiliary units needed 
to read them. 
Models available for either remote or direct 
readings. 
Accuracy unaffected by specific gravity of 
tank liquid. 
Approved by Underwriters’ Laboratories for 
gauging hazardous liquids. 

Write for complete details. 


rue LLQUIDOMETER os: 


Le So Sopra! Uy Meariche Valuable 





36-31 SKILLMAN AVE., LONG ISLAND CITY, N.Y 
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BOILERS 


For over 50 years Titusville Boilers have been 
proving their dependability, efficiency and 
economy with outstanding performance rec- 
ords under the most difficult service and 
operating conditions in industrial and marine 
service, military, state and national institu- 
tions everywhere. 

TITUSVILLE engineers will gladly cooper- 


ate with you—anytime. 


STRUTHERS WELLS CORPORATION 


TITUSVILLE BOILER DIVISION 


Plants at Titusville, Pa. and Warren, Pa. 





Offices in Principal Cities 
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ARE BADLY RUTTED 
POINT 
Your Maintenance Problem? | nothing Else tike It! 


A handy NEW tool for instant measure- 
ment of pipe, electrical conduit or thin- 
wall tubing in any position. 





® s i 
P ocket Size Place smaller curved contacts 


against contour of pipe or electri- 
e Unbreakable cal conduit —then turn larger 
contact until it touches pipe. 
Marker registcrs Standard Sizes 
e Fool-Proof of Conduit or Tubing, also Cor- 
rect Size of Pipe, in terms of in- 
side measurement. Another Scale 


@ Easy to Handle shows Exact Drill Size for Tap- 


ping. 


ACCURATELY MEASURES ALL SIZES OF PIPE and 
CONDUIT from %e" to 12” and TUBING from ¥2" to 2" 


The 3-point Gage registers correct size instantly by determining out- 
side arc of the pipe, or conduit at three points of contact. Marker 
shows also EXACT DRILL SIZE FOR TAPPING. A third scale 
shows standard sizes of Metallic (Thin-Wall) Tubing. Gage also 
contains handy inch rule and metric rule. Will accurately measure 
pipe in any position—in a corner, or against a wall. Can be used 
on covered pipe, too, if there is a small opening near union or other 
fitting where Gage can be slipped in. Can be applied in dark ‘places 


and taken to light for reading. 
@ CONVENIENT VEST-POCKET SIZE—2%"x4%". Light weight, 
sturdily constructed of black rust-proofed steel with large, deep- 
etched white numerals, easy to read—will not rub off. Patented in 
U. S. and Canada. Jobbers and dealers write for prices. 
4 Price, each $1.50 
With leatherette case $2.00 
We will ship pewnatd for checks or money orders—or C.O.D. 
plus postage and charges 


THREE-POINT GAGE CO. 
3825 BROADWAY CHICAGO 13, ILL. 











STONHARD 
RESURFACER 


Solves This Problem: 


QUICKLY! | GLASS INSERTS 


Made for all pressures and 


INEXPENSIVELY! temperatures and for all 


makes of water columns 


WITH A MINIMUM OF LABOR! and boilers. 
"C-BLACK" "C-Clear 


Prismatic Thru" Flat 
Flat Glass Glass Inserts 
Inserts 


1. Repairs Can Be Made Overnight. Fig. 37 < —> Fig. 45 





2. Gives Fire-Resisting Surface. 
3. Any Handyman Can Do the Job. 
4. Bonds Perfectly to Featheredge. 


30 MAINTENANCE PRODUCTS! 


STONHARD COMPANY 


Established in 1922 sida. Re oe sau” 


Sales Offices and Stocks in Principal Cities = 
ERNST WATER COLUMN & GAGE 00. 


811 TERMINAL COMMERCE BLDG., PHILADELPHIA 8, PA. 
LIVINGSTON, NEW JERSEY 
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Just one glance at the plant that generates steam for 
this large sanitarium tells you that it is a model of 
efficiency. The two 400 H.P. 3-drum, bent tube boilers 
call for steady firing . . . and “F & E” direct steam drive 
stokers more than meet this requirement. Burning low- 
cost fuel, they make this an exceedingly economical 
installation. 


This “F & E” Stoker installation is just one of many 
hundreds of installations that are turning in outstanding 
performances in industrial plants, public buildings, 
hotels, schools, housing projects and institutions the 
country over. 


So, if you’re planning new boiler room equipment, for 
now or postwar, have your consulting engineer get the 
facts on “F & E” Stokers from the “F & E” representa- 
tive in your territory. He can give you facts that will 
amaze you. 


UNDERFEED STOKERS 


for boilers producing from 1,000 to 40,000 Ibs. of steam per hour 
are manufactured by 


FLYNN & EMRICH CO. 


Established 1842 
HOLLIDAY & SARATOGA STREETS, BALTIMORE2, MARYLAND 
Representatives in Principal Cities 
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Scaling of tubes cannot be eliminated, 
but scale can be removed quickly at a 
saving of time, tubes and money through 
the use of Airetool Tube Cleaners. Aire- 
tool’s new form cutters prevent tracking 
when properly used—and will not dam- 
age tubes. Airetool’s more powerful 
motor develops 28% greater power 
and may be loaded down to 50 rpm 
without stalling. Long lived Airetool 
Cleaners are available for tubes 12” to 
24” 1.D.—either straight or bent: air, 
steam or water driven. 


Tell Airetool Engineers your tube clean- 
ing problems. They will gladly advise 
you without obligation. Write Dept. PY 
today for details. 


TUBE EXPANDERS 


Precision made, long lasting Tube Ex- 
panders are made by Airetool in a 
variety of sizes to meet every tube 
expansion and rolling problem. 


Write Dept. PY for new booklet 


MANUFACTURING 
COMPANY 


AIRETOO 


Airetool & Yost-Superior Factory Bldgs. 
SPRINGFIELD, OHIO 








You Get CLEAN STEAM With 


AN 

Maaic: Boiler Preservative has the big advan- 
tage of being non-volatile. It will not evaporate or 
distill over with the steam. 


The steam from boilers using “MAGIC” is pure and 
free from any chemicals or injurious gases. It can 
be used directly in processing industries without 
injury to products. 


Remember, too, that “MAGIC” puts a protective film 
on the iron which not only prevents scale from 
adhering, but also helps to prevent pitting. corrosion 
and leaks. 


GARRATT-CALLAHAN CO. 


Established 1904 


OF NEW YORK, Inc. 
1328 Broadway 
New York City | 


OF CALIFORNIA 
148-156 Spear St 
San Francisco 5 


OF ILLINOIS 
59 East Van Buren St 
Chicago 5S 


MIDGET 
industrial 
THERMOMETERS 


Recommended for equipment re- 
quiring SMALL ARMORED THER- 
MOMETERS and where large indus- 
trial thermometers are not con- 
veniently applicable. 


YEL O BAK thermometers are easy 
to read, because yellow background 
apparently gives mercury column ea 
deeper shade. 


es ae lL 





Write for YEL O BAK Bulletin 


THE REFINERY SUPPLY CO. 


TULSA 3, OKLA 
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0 Z EX: L QZ A S the Grove Flexflo Remote Control Valve employs 
G R V E just one (non-metallic) moving part, it is especially suited 
for handling erosive, corrosive and inflammable fluids and 


R E | 0 T E ] "4 E R A T ! N G gases. Its flexible synthetic tube expands to open and con- 


tracts to close by remote control. Therefore there is never 
the slightest possibility of damage, hang-up or injury re- 

V A F V E S CZTLA sulting from the transmission of fluids containing sand, 
scale, cuttings or other fine solid particles. Abrasive wear 
is automatically compensated for, by the contractile elas- 
ticity of the flexive sleeve. Lithgow coating of inner sur- 
faces of valve permits the handling of highly corrosive 
liquids and gases. Line fluid is completely sealed off from 
operating medium thereby eliminating the troublesome 
and dangerous hazards of stuffing boxes and exposed 
members. Clean sources of external operating fluid remove 
all problems of remote operation. Write for complete de- 
tails today—ask for Bulletin 800. 





...BY MEANS OF ANY EXTERWAL . 
SOURCE OF FLUID PRESSURE SUPPLY 





* Especially suited for frequent cycle operations 
* Provides positive timing control of opening and 
closing 

* Extremely resistant to corrosion and erosion 

* Automatically self compensating for wear 

+ Insures positive bubble-tight, leak-proof shutoff 

* Smooth non-turbulent streamline flow 

* Avoids surges and line shocks 

* Impossible to hang-up, stick or freeze 

* Eliminates overhead chains, extensions and costly WATERMAIN COMPRESSED AIR 
motorized equipment 


THE ORIGINAL EXPANSIBLE TUBE TYPE VALVE 











EXPANDS TO OPEN CONTRACTS TO CLOSE 


CHO Ae xy 1h 


VALVES 








GROVE REGULATOR CO.M P A: Med: gee einat fon 
6491 GREEN STREET, OAKLAND 8, CALIFORNIA. Branch Offices: 30 Rockefeller Plaza, New York 20 + 5644 Navication ULLETIN 
Boulevard, Houston 11, Texas * 1930 West Olympic Boulevard, Los Angeles €, California B 
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ANOTHER INSTANCE OF HILLS-McCANNA 
SAUNDERS PATENT VALVE DEPENDABILITY 
IN TOUGH SERVICE... 





It’s the Construction That Does It! 


With Hills-McCanna Valves there’s nothing to go 
wrong. The operating mechanism is completely 
isolated from the flow line. No metal-to-metal seats, 
no packing, no scoring, wire-drawing, freezing or 
sticking . . . sure-tight 
closure even over foreign 
matter ... no leaks, no 
drips, no corrosion. 


All the weaknesses and 
faults—expensive repair 
and replacements — and 
maintenance costs of 
conventional valves are 
eliminated. 

Write for Catalog V-44. 
=, Learn how these valves 
i) will save you trouble and 
: ™ shut-down time on your 
Flange Toy vital pipe lines. 


ILLS-McCANNA CO. 


2439 Nelson St. e Chicago 18, Ill. 



















Hilis- McCanna Valves on Dilute Sulphuric Acid lines in con- 
nection with Graver Zeolite Water Filters used in conditioning 
boiler feed water in power plant of a large East Chicago 


Indiana refinery 





Use 


for trouble-free valve jobs 


In renewing the dise, 
note liow easily and 
quickly the Vulcodise 
Jiffy Dise Holder 
slips off the stem 
head. Only the dise 

elock nut to remove 
and the old disc is 
off and replaced in a 
jiffy. 
























fact 
its absorption is less than 
1 per cent . . . That is 
why an old Vuilcodise 
comes out of the dise 
holder as easily as a new 
one goes in. No need for 
hammer and chisel to cut 
the dise out in pieces— 
distorting and disfiguring 
Watts for descriptive bel P 
e for ptive bul- y 
letin. : _—-—-24 


THE D. T. WILLIAMS VALVE CO 
Cincinnati, Ohio 
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USE THE 


PRACTICAL 


FYRITE 


CO, INDICATOR 


REVEALS FUEL WAST! 
INSTANTLY! 
ee 


CO. analysis of the flue gases is the only 
method available for determining the oe 
centage of fuel wasted up the stack, 

practical FYRITE COz Indicator make 
accurate flue gas tests easy—quickly 
pointing the way to adjustments and 1 
pairs necessary to secure efficient {ud 
utilization. The FYRITE requires no skill 
or technical knowledge; is simple 
rugged; has no valves, clamps, or leveling 
bottle, no glass parts or batteries. 


COOPERATE 


with the NATIONAL FUEL 
EFFICIENCY PROGRAM 


TO SAVE VITAL 
WAR FUELS 











































OXYGEN INDICATOR designed 
on same principle available 
soon. Write for particulars. 


















RETURN THIS COUPON FOR BULLETIN ul 
on FYRITE. Learn how to get immediate 


delivery under priority regulations. 





$] 82° COMPLETE 


WITH INDUSTRIAL — 
TYPE FLUE FILTER Nome 



















BACHARACH 


Industrial Instrument Co 


asin: 


Address 





City 








With Their Inter. 
re Stand the St 


om 











- DETRICK INSULATION .... PEASTICG or BLOCK 








All you have to do is sign and mail the coupon. You'll 
receive, without any expense whatsoever : 

1. An accurate metal protractor, clearly marked, with 
angles reading in both directions and the straight side 
scaled in inches. 

2. The 40-page, pocket size Smooth-On Handbook, 
showing how to make dozens of necessary repairs to plant 
equipment, pipe lines and structures with Smooth-On Iron 
Cements. 170 diagrams. Clear, concise directions. Con- 
veniently indexed. 


WHAT THE BOOK SHOWS 


This repair handbook shows how you can SEAL 
CRACKS in casings or shells of pumps, heaters, process 
apparatus, valves, machinery castings, pipe, and pipe fit- 
tings, etc. STOP LEAKS at seams, threaded or 
flanged joints, bolts, rivets, etc. TIGHTEN loose 
screws, bolts, handles, pulls, fixtures, etc., on tools, uten- 
sils .. . WATERPROOF wet cellars, concrete, brick 
or stone floors, walls, etc. 

You can obtain Smooth-On from your 
supply house or; if necessary, from us. 
And be sure to mail the coupon before 
our limited:.supply of protractors is 


a 


FREE—Send Today 


Smooth-On Mfg. Co., Dept. 31, 
570 Communipaw Ave., oom City 4, N. J. 


Please mail me my Protractor and the Handbook 


Do il with SMOOTH-ON 





AN UNFAILING ADVANTAGE: 


All Mercoid Controls are equipped exclusively with hermetically sealed 
mercury switches of special design and critically selected materials @ Mercoid 
mercury switches are known the world over for their dependable service. They 
are not affected by dust, dirt or corrosion; nor are they subject to open arcing 
with its attendant consequences of pitting, sticking or oxidized contact sur- 
faces, all.of which, are likely to interfere with normal switch operation @ 
That is why among other things, Mercoid Controls on the whole give you 
assurance of better control performance and longer control life—a distinct 


and unfailing advantage —the reason why they are also the choice of America's 


eereeereseeceeee ees eeeereseese 
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leading engineers for many important wartime industrial applications, 


Pmecnc OID CONTROLS* 


FOR HEATING, AIR CONDITIONING, REFRIGERATION, AND VARIOUS INDUSTRIAL APPLICATIONS 
THE MERCOID CORPORATION 9 W_ BELMONT AVENUE - CHICAGO - 41 = ILL 





MODERN GAGE 
VALVES 


for all 
Operating 
Requirements 








ane 


ERNST WATER COLUMN & GAGE CO. 
LIVINGSTON, NEW JERSEY 
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D> TTSBURGH COAL Co 


PITTSBURGH, PA 











PITTSBURGH COAL COMPANY 


General Offices: OLIVER BUILDING - PITTSBURGH, PA. 


Cleveland, 0.; Sault Ste. Marie, Mich.; Buifalo, N. Y.; Utica, N. ¥.; New York City; Philadelphia, Pa.; Youngstown, 0. 
PITTSBURGH COAL CO., LTD., London, Ont., Hamilton, Ont., Toronto, Ont., Windsor, Ont. 
PITTSBURGH COAL CO. of Wisconsin, Duluth, Superior, Minneapolis, St. Paul - MILWAUKEE-WESTERN FUEL CO., Milwaukee, Wisconsin 
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construction, they operate 


of maintenance. 





ESS INSTRUMENT CO., FORT LEE, 


Indicators, Controllers and Recorders for SMOKE & COMBUSTION ... 
. INDUSTRIAL and SAFETY 
Write for catalog 


GRAVITY ... TURBIDITY ... FLAME FAILURE . 


APPLICATIONS 


SMOKE and COMBUSTION 
INDICATORS, CONTROLLERS 
and RECORDERS 
... the tell tale of combustion efficiency 
... show the boiler haze... save fuel... 


permit automatic burner adjustment. 
Simple in design ... rugged in 


efficiently with a minimum / wyD p-A 















A aU EO EN OPER se SONG ene CO 





RISC 


N. J. 


SPECIFIC 





PATCH FLOORS 


WITHOUT 
HALTING 
TRAFFIC 


No longer is it nec- 
essary to close off an 
area of concrete floor 
while for 
newly 
patches to set. Flex- 
rock offers a new 
Plastic repair mate- 
rial which is ready 
for traffic almost the 
moment it’s put 
down. 


-— Smooth! Trnet Over Immediately 


There is no waiting. Simply shovel INSTANT-USE 
into the hole or rut—tamp—and your floor is re- 
stored to solid smoothness... back in service with- 
out delay. Tough INSTANT-USE bonds tight to old 
concrete, makes long-lasting heavy duty patch. 
Withstands extreme loads. Keep a drum on hand 
for emergencies, Immediate shipment. 


REQUEST DESCRIPTIVE FOLDER 
and Details of FREE TRIAL OFFER 


INSTANT-USE 


















a 

| FLEXROCK COMPANY a 
! 3623 Filbert St., Philadelphia 4, Pa. H 

Please send me “complete INSTANT-USE infor- 

mation and details of FREE TRIAL OFFER—no 8 

a geiwation. a 
MPERVOR Gaile ss cisee sea sone 5 cil hele cakes G50 alr ee LJ 
5 Cumpany 4 gins Md PRS So Need wate ae elehia Me eeeanee t 
BN RE ee a ON ay a & 
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Is FLY ASH a Problem 
In Your Plant? 


With recent advancements in 
controlled turbulence, fly ash 
can be controlled at its source, 
your fuel bed. 


Smoke is waste and can be 
regulated with important fuel 
savings. 


Investigate the PERNET System 
of modern over fire air—appli- 
cable to all types of stokers in- 
cluding spreader or overfeed 
types. 

Results proven in hundreds of 
installations in the field with im- 


portant increases in boiler effi- 
ciencies. 


Power Engineering Co. 


540 N. Michigan Ave. 
Chicago 11 
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AY, 


A PACKING FAVORITE 
IN MODERN INDUSTRY 


For long and continuous service on inside 
and outside packed pumps, maintenance 
engineers say there is nothing better than 
U. S. 573 Fine Hydraulic Packing. 


Laminations of high quality duck—pre- 
tested for strength requirements are 
bonded together with a special compound, 
developed in “U.S.” laboratories. 


This special compound not only min- 
imizes ply separation, but increases the 
packing’s aging qualities. U. S. 573 is 
furnished in either regular or rock hard 
cure, depending on water. temperatures 
encountered. 


SERVING THROUGH SCIENCE 





FABRIC TESTS — Service qualities of fabrics and SIZES—From 4 in. up—U. S. 573 Fine Hydraulic Piston Packings are 
other materials used in U.S. Hydraulic Packings furnished in coils and rings. Rings made with step, skive or butt joints. 
are rigidly tested and must meet our strict Orders should indicate which cure is desired—regular or rock hard. 

factory specifications. 


Listen to the Philharmonic-Symphony program over the CBS network Sunday afternoon, 3:00 to 
4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 


UNITED STATES RUBBER COMPANY 


1230 Sixth Avenue + Rockefeller Center + New York 20, N. Y. 
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for Power Plants and all Heavy Industries 


STUDS * BOLTS * NUTS . @> 


4 SS 
= £ 


NN 


Heat and corrosion resisting 
metals and high strength 
alloy steels. — 
Alloy steel studs, bolts SS 


C 


and nuts for high pres- § 


: ked f SS 
safe DUAL-VALVE | immecicte shipmen, 
LET US QUOTE = 


BLOW-OFF CONTROL | °°" 


Write for Catalog 


Install an Everlasting Duplex Blow-Off Unit and you 
will be SURE of completely dependable valve team- 
work. Quick opening and closing supplied by the Write for complete catalog! 

“regular Model W Everlasting lever-operated Valve VICTOR PRODUCTS CORP. 
. . . security completed by the wheel-operated Ever- 2639 Belmont-Ave. © Chicago, Ill. 
lasting Companion Valve. - 





The Everlasting Valve opens with an 

easy 70-degree movement of the e ‘ 
spouting wrench; provides unim- C. H. Wheeler of Philadelphia 
peded straight-through flow; closes 
with the same ease and sureness. STEAM CONDENSERS 

Each opening or closing action re- 

grinds the disc, keeping it tight- the sealing valve e 


fitting. STEAM EJECTOR TYPE VACUUM PUMPS — 


The Everlasting Companion Angle ; » 
Valve bears the brunt of the blow- : 
off force and supplies necessary re- fi DECK MACHINERY . 


sistance to the wearing action of the 


alae eae || C. H. WHEELER MFG. CO. 


The Everlasting Dupl it ts 
e Everlasting Duplex unit mee 19th ST. and LEHIGH AVENUE, PHILADELPHIA 32, 


all code requirements for boiler- 
blow-off service. Either valve may 


tes ace Boiler Compound Gives UNIFORM PROTECTIO 
Vite See ey ee Fae When Injected with MANZEL CHEMICAL FEEDE 


Ping Hae, an ENanG Nites When a Manzel Chemical Feeder is installed on a boiler, om 
gallon of water gets exactly the right amount of chemical. ! 
E V e R L A gy T | N G Vv A L Vv & C Oo e | on the boiler feed pump, the Feeder injects a pre-determined @ | 
° of chemical on each stroke. This is the surest way is 
49 Fisk St., Jersey City 5, N. J. to discourage the formation of scale. 


Manzel Feeders are simple, sturdy, metering 
Feed is easily adjusted and very A, 


& . pumps. \ 
Y % accurate. Only the pumping unit comes in 4 
contact with the chemical and it is easily re- : 








moved for cleaning or replacement. The drive 
mechanism runs in oil. 


Valves =.=. 


B ei MANZEL BROTHERS COMPANY 
Jo wf ever, v/ (KY @] ng Pp. fr otecti on 327 Babcock St., Buffalo 10, N. Y. 
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THE TUBE THAT MADE 


MECHANICAL- 
ELECTROSTATIC 


DUST COLLECTION POSSIBLE 


Tue Duplex Dust Collector is like a double- 
barreled shotgun! “Why?” 


Because it takes two barrels to get real 
results—the second barrel hits what the 
first one misses. 


That, briefly, is the story of the new 
Thermix Duplex Collector. It combines both 
mechanical and electrostatic principles but 
its size is only slightly larger than the con- 
ventional mechanical units. And it gets 
results—94.66% total dust elimination, as 
proved by actual tests on extremely fine 
pulverized fuel dust! Dust escaping from this 
collector need never worry you even if dust 
ordinances and health requirements become 
increasingly severe. It solves your problem— 
economically—once and for all. 


If desired, only the mechanical section of 
the Thermix-Duplex need be installed at the 
outset. Should greater efficiency be required, 
the secondary section can be added at any 
time. Furthermore, the Duplex is so designed 
that the mechanical unit alone will give high 
dust collection while the circuit of the 
electrostatic unit is being cleaned. 





Write for bulletin giving engineering data. 


THERMIX ENGINEERING COMPANY 


Project and Sales Engineers 


FIRST NATIONAL BANK BLDG., GREENWICH, CONN. 


-RAT-DANIEL CORPORATION 


EAST PORT CHESTER, CONN. 
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DAVIS LIQUID LEVEL CONTROLS : 


With Dia-Ball Packless Transmission Unit | 


Do Away with Dangerous 


LADDER WORK 


Stop cities -ae 
to open an 
or ‘Bau so 
valves. uip them | 
with Babbitt Sprocket 
Rims and you can 
control them quickly 
and safely from the 
floor. Babbitt Rims 
are easily attached 
and low in cost. They 
show real savings in | 
time and steam— 


time to fit your over. 
head valves with 
Babbitt Rims. Write 
teday for further in. 
formation. 


A Packless, Leakproof Transmission Unit for 
Liquid Level Controlers and Control Valves 


BABBITT STEAM SPECIALTY 


— sede ve = Spring and Wr Sts., » ‘ 
edford, Mass., U.S. A. we 


Babbitt 
—Adjustabie—— i 

SPROCKET RIM 

with Chain Guide. 


@ REPLACES conven- 
tional outboard ba'l bear- 
ing packing box. 


@ SAVEStime and main- 

tenance nuisance for busy 

engineers. No leaky shaft 

3 or stem packing with which 

No. I61D Packless Float Box and «1 to contend; no packing 
No. 66B Packless Control Valve. \bert Cnatie thet eead be 


taken up. 











© PROTECTS against 
danger of inflammable or 
volatile liquids leaking and 
causing fire or explosion. epee 
{Inclined Curved Tube Boiler 
Horizontal Tubular Boilers 





© IMPROVES control 
operation throughout 
straightlined power trans- 
mission, minimum of fric- 
tion, and increased sensi- 
tivity. For pressures up to 
300 p.s.i. and tempera- 
tures up to 300° F. 


No. 164D Packless + Box with 
eo Proof Switch and 
97SH Solenoid we» with Ex- 


in Proof S 





NEW YORK, ernie aes PITTSSURGH, 1218 EMPIRE BLOG. 
DETROIT, GENE! MOTORS BLDG. 
CHICAGO, 33 S. CLARK ST. SEATTLE, 726 WENRY BLDO. 


SAGINAW. MICH. 





© AVAILABLE on Davis | 
Liquid Level Controllers, || 


No. 162D Packless Float Box with 
Pilot Valve and No. 14 Diaphragm 
Motor Valve. 


Lever Operated and Sole- 
noid valves. 


For complete details write 
for literature. 


DAVIS REGULATOR COMPANY 


2508 S. Washtenaw Ave. 


Chicago, Illinois 








FOR SALE 


VALVES, 


ALL TYPES AND SIZES 
ALSO FITTINGS 


Tested and Guaranteed 


APEX IRON & METAL CO.: 


2204 S. Laflin St. Chicago 8, Ill. 
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FOR NEW IDEAS 


on production... 
operation ... maintenance 


Engineers and executives interested in the 
conservation and use of power can find help 
on up-to-the-minute methods and operating 
data, as well as new developments and 
new products at the coming 16th National 
Exposition of Power and Mechanical Engi- 
neering. There, a display of tested, practical 
ideas, will help develop the more effective 
utilization of the Nation’s power resources. 


Engineering specialists in attendance at 
the numerous carefully-planned exhibits 
will give competent advice on the use and 
maintenance of products for use in the 
operation and maintenance of power plants. 
A display of tools for various power plant 
uses, will also be featured. 


If you’re thinking of tomorrow— 
as well as today— 
This year’s event will be keyed to the effec- 





tive solution of continuing war production 
problems, particularly those caused by sud- 
den shifts in military needs. At the same 
time, it will also provide informational 
sources for the advancement of your plan- 
ning for the period of peace ahead. 


You will obtain a first-hand response to 
your war and peacetime thinking at this 
show by seeing new products in operation — 
many of them for the first time. Here will 
be up-to-date information on power plant 
applications— products of wartime develop- 
ment and improvement. The 1944 Power 
Show is an opportunity for you to crystallize 
your thinking and planning for tomorrow, 
as well as today. 


Plan to attend with as many of your asso- 
ciates as can be benefited. As in the past, 
the Exposition will be open by invitation and 
registration to visitors directly associated 
with power and production operations, but 
closed to the general public. No admission 
fee will be charged. 
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Launched in 1886, the Chicago was ultra- 
modern in her day. Her armament included 
5”, 6” and 8% guns, 12 rapid fire guns, and 
1 “breech-loading rifle’ She was 4500 tons; 
developed 5084 HP. 


a were only 38 states in the Union the year the Chicago was launched. Telephones 
were a novelty; electric light a new-born experiment. But no longer experimental was 
the K & M Steam Trap. Introduced in 1879, it was a good trap—the “daddy”: of all traps. 

This is K & M’s 64th year devoted exclusively to designing and building steam spe- 
cialties and controls. In World Wars I and II we have earned citations from the govern- 
ment. In wartime and in peace we have earned the endorsement of American industry. 

The cumulative experience of our 64 years is clearly evident in the fine valves and 
traps we manufacture today. For instance, type 481 A, the very compact pressure reduc- 
ing valve for inlet pressures to 250 Ibs., and reduced pressures of 2 Ibs., to 80% of inlet. 
Type'481, similar, is self-contained; requires no control line. 

The factory-trained K & M representative in your territory will be glad to discuss with 


you the applications of these or any other of the more than 100 K & M valves, traps and 
controls, Write for General Catalog 66. 


KIELEY & MUELLER, INC. 
MANUEAGTURERS OF PRESSURE AND LEVEL CONTROLS SINCE 1879 
NORTH BERGEN, NEW JERSEY 





The 
GENUINE Care-Free Maintenance 


of water level in your heaters, tanks, reservoirs and 
other equipment avoids a lot of operating headaches 
. these = we ag ora and erg a 
: : shortage. Hercules Seamless Copper Floats have 
saves your fuel bill as it been doing that kind of job for 50 years. With 
operates without loss of 666,000 of them now in service, each sold under a 
steam full year's guarantee, we know what they've done, 
° what they will continue to do. If you don't know, 
May we send it will pay you to find out by putting a few of them 
Catalog E-9 giv- to work in your plant. 
ing complete in- 
Ene mg HERCULES FLOAT WORKS 


The C. E. SQUIRES CO., Cleveland, O. peciinine serad oy en 














JUST OUT! NEW FROM COVER TO COVER « 1280 PAGES e« FULLY ILLUSTRATED 


4 BOOKS IN ONE! AUDELS 


irre AEFRIGERATION 


ANSWERS YOUR QUESTIONS and AIR CONDITIONING GUIDE 
Covering: Basic Principles, Servicing, Operation, 


oer ASK TO SEE IT! 
1. Household Refrigeration To get this information for yourself, mail coupon 
2. Special Refrigeration Units Pee price seat an Sc +p 
3. Commercial and Industrial Refrigeration AUDEL, Publishers, 49 W. 23rd St., New York 10,’ 
4. Air Conditioning Systems MAIL AUDELS N REFRIGERATION GUIDE for free examination. lo) 
gold mine of essential important facts for Heal send you 84 ln days: then remit $1 monthly until price 

ENGINEERS, SERVICEMEN and USERS. 

Here you have at your fingers’ ends a Complete 

Library in ONE VOLUME, the necessary data you 

have been looking for on: MODERN UNITS, SYS- 

COMPLETE TEMS AND MACHINES, REFRIGERANTS includ- 


ing Freon, Quick Freezing, Lockers, Water Coolers . 
PAY ONLY $1 A MONTH and Air Conditioning Systems. — 





RIGERATION. 


REF. 


GNING GUIDE 


conpitt 


ané AIR 
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MAKE YOUR 


STEAM 


GIVE | 
HEAT 
AND 


POWER 





‘¢ 
N 
Pv. 
ti 
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HERE is heat PLUS power in steam. 
When you use live steam for heating 
and processing purposes only, the power 


may be going to waste . . . costly waste. 


Use both the power as well as the heat in 


your heating or processing steam by in- 


stalling a Troy-Engberg Steam Engine. 










You will have a dependable drive for 


stoker, blower, pump, .compressor, or 


other equipment, and the exhaust at low 


pressure will provide effective heat. 


Are engines economical? Troy-Engberg 
Steam Engines frequently write them- 


selves off within two years, sometimes one. 


TROY ENGINE & MACHINE CO. 


Established 1870 


868 RAILROAD AVENUE 


TROY, PENNSYLVANIA 


10-TEM-1 
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THERM-O-TILE| 


This 


Underground Pipe Conduit 
is equipped with a 


“SPREAD FOOTING” Foundation 


Hence it holds the grade of the piping perma- 
nently —an exceedingly important advantage. 
For other advantages 

ask’.for Bulletin 381. 


~p 


Without obli- 
gating us in any 
way, L}Please send Bul- 
, letin 381. {_] Send representa- 
tive. [1 Enclosed is a sketch, with 
principal data of a prospective un- 
om pon ape piping job, on which we 
1 be glad to have your [] com- 
wong quotations, 
Clip your name, firm, and address to this ad; tear out with the 
checked squares "above; mail; and you will hear from us promptly. 


H. W. PORTER & CO., INc. 


829-E Frelinghuysen Ave., Newark 5, New Jersey 








ee 
mere 


TINMTULE ET RMT 


LIVINGSTON, NEW JERSEY 








USE LESS PAPER BECAUSE 


Paper vests have proved excellent 
for aviators and ground crews as 
cold protection. 


Paper is used for disposable gun 

covers and ordnance wraps to pro- 

tect such equipment while making 
invasion landings. 


The Army supplies helmets of 
laminated fiber for non-combat duty 
in the tropics. 


Many essential airplane parts are 
fabricated of plastic with a paper 
base. 


Army trucks require 20 pounds of 
paper for safe delivery. 


It takes 25 tons of blueprint paper 
to make a battleship. 


This advertisement prepared under the auspices of 
the War Advisory Council in co-operation with the 
Office of War Information and the War Production 
Board. Space contributed by POWER PLANT 
ENGINEERING. 
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One Purpose «+ 


the IMPROVEMENT | 


High Pressure Valve Forging with 2 combination 
a bosses and depressions in the forging of which 
the metal bas been distributed so as to completely 
fill out all sections of the forging to close tolerances. 


DROP 


by Forging 


Parts operating under complex stresses and high pressures require 
metal quality developed to its maximum. Whatever the shape, 
size, weight, or design of a part, the primary objective of the 
IMPROVEMENT OF METALS BY FORGING is always to develop 
fully the metal quality which a specific grade of metal affords. 
Complexity of design should involve no compromise with quality, 
for strength and toughness are vital to all stressed parts. Holes, deep 
depressions, and recesses require unusually skillful die design and 
forging craftsmanship to hot work the metal throughout the full depth 
of the wall sections forming a hole or a pocket. Throughout 31 years 
of forging production experience, our engineers have succeeded in 
making many so-called impossible-to-forge designs, thereby effecting 
marked improvements in many products. Ask one of our forging 
engineers to show you how forgings improve product performance. 


THE NEEL IMPROVEMENT & FORGE CO. 


FORGINGS 966 East 64th Street ¢ L £ V £ L A N D ’ 0 4 | 0 
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It's replacing Chapman’s standard List 960 small forged steel gate valve of the rising out- 


side screw type, and is designed to give even longer service. And here’s why: 


Bonnet now fitted with a sub- @ Stems, plugs, and seat rings on all 
stantial forged steel yoke. A valves are heat treated stainless 
flanged forged steel packing gland steel to insure greater working 
is provided, thereby eliminating qualities. 

exposed threading on valve yoke, @ Swivel bolts are used for holding 
thus giving immunity from rusting the packing gland. 

and corrosion when placed in ex- . @ No gaskets to blow, as in valves 
posed locations. with flanged bonnet connections. 


Specify List 960 outside screw type in carbon steel for working pressures to 

800 Ibs. at 750° F. Or in alloy steel for service at 1000 lbs. working pressure 

at 750° F. Both valves available in screw and welding ends. Where service L | S T ) 6 0 
conditions make it preferable the List 960 rising stem inside screw type is 

available. 

For greater pressures — get Chapman List 990 with heavier walls and extra PACKS IN MORE 
strength. In sizes up to and including 114”, with screw or welding end. SERVICE | 
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The Chapman Valve Mfg. Co., indian Orchard, Mass. 
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TO SAVE TIME, MANPOWER, SPACE, 
TODAY and TOMORROW...USE UNITROL 


Unitrol is built up in much the same way 
as the familiar filing cabinet system. 

The skeleton starter or switch (see 
photo No. 1 at left) is fitted into a 
frame with a door in front (see photo 
No. 2 below). 

This Unitrol “unit” is fitted into a 
section (see photo No. 3) and sections 
are placed side by 
side, as many as e 
you want asin ; 
sketch at bottom. 

a a Like your filing 


2.Unitrol Door Frame cabinet system, the 
contents of each “drawer” are easily 
changed or placed in other “drawers”. 
Sections can be rearranged, moved 


3. Unitrol Section 


elsewhere, or new 


4. Unitrol Control Center 


ones added. Unitrol 
is the flexible, versa- 
tile system of hous- 
ing motor control for 
all time, ready at 
any time to meet all 
needs. You should in- 
vestigate it today. 


You can begin any time to put in UNI- 
TROL, the better way to house, install 
and systematize motor control. If you 
are buying control for new machines, 
ask for it in Unitrol. Then you won't 
have to spend time and manpower on 
wall or floor preparation. Unitrol can 
be placed anywhere in the plant ready 
for work the moment electrical connec- 
tions are made. 

If you are moving equipment around 
because of a production changeover, 
make it an opportunity to house the 
control in Unitrol. Then your inspection 
and service men can accomplish more 
because the control will be grouped 
in a compact Unitrol “center”, conven- 
ient of access, easy to service, hard to 


overlook. Tremendous space savings 
result Eecause Unitrol can accommo- 
date 2 or 3 times as much control in 
equivalent floor space. 

Unitrol is the modern method of 
housing centrol, ready made, ready 
for use, yet built to individual need 
from unitized, secticnalized members 
that you can add to, subtract from or 
rearrange with complete freedom 
Many industrials, wanting to be fir! 
with the right answer for today ond 
tomorrow, are swinging to Unitrol. For 
the facts behind the swing, write today 
for the big free Unitrol book. CUTLER 
HAMMER, Inc., 1392 St. Paul Ave., Mill 
waukee 1, Wisconsin. Associate: Cano 
dian Cutler-Hammer, Ltd., Toronto, Ont 
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